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A veling & Porter, L*4. 


ROCHESTER. 


~ team 
Read Rollers & Tractors. 


A umford, Lit. 


CULVER STREET WORKS, COLCHESTER. 
Oy ADMIRALTY AND Wak OFFice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 

See Advertisement, pages 29 and 77, last week. 


PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS, 


And Auxiliary ‘ieee as supplied to the 
Admiralty. _2179 


a ohn. Wilson &Co., Ltd., 
Birkenhead. 


See Illustrated Advertisement Page 100, Jan, 28. 


9863 











I socomotive Shunting Cranes 


Steam and Biecctric Cranes, 


EXCAVATORS, CRANE-NAVVIES, GRABS, 
CONCRETE-MIXERS 

SHIPS’ WINDLASSES, WINCHES, and 

DECK MACHINERY 











Parl 











List OF STANDARD §S1ZE8 ON APPLICATION, 
London Office: 15, VICTORIA STREET, S.W.1. 
z FOR : 
rop K orgings 
write 
ase ENGINEERING & FORGE OO., 
50, Wellington Street, Glasgow. 9674 
lank Locomotives. 
Specification and Workmanship equal to 
Main Line Locomotives. 
R. & W. HAWTHORN, LESLIE & CO., Lrp., 
Eweireers, NEWCASTLE-ON-TYNE. 9105 
” 
. Gpencer- [{ opwood Patent 
; See page 88, 
Sole Makers : Boilers. Dec. 16, 
SPENCER - BONECOURT, Lrp., 9293 
t Mansi Victoria St., London, 8.W. 
CHANTIERS & ATELIERS 
A ugustin- N ormand 
4 
68, rue de Perrey—LE HAVRE 
(France), 


3890 

Destroyers, Torpedo Boats, Yachts and Fast Boats, 
Submarine and Submersible Boats. 

NORMAND'S Patent Water tube Boilers, Coal or Gil 
Heating. Diesel Oil Engines, 


Bilectric | ifts 
(UP TO 28 TONS.) 
8. H. HEYWOOD & ©O., LTD., 
REDDISH. 


Steam Hammers (with or 


without guides), Hand-worked or colt octing 
TOOLS for SHIPBUILDERS & a 


DAVIS & PRIMROSE, Liwrrep,Leirx, Epivsures. 


Brett’ 8 Patent Litter Co: 
ammers, Presses, Furnaces, 
COVENTRY. 610 


Bever. me & Co., Ltd., 


RD. 

HIGH-CLASS ENGINES FOR ALL PURPOSES 

also WINDING, BRAULING. AIR COMPRESSING 
and PUMPING ENGINES. 














Y arrow & Co., Ltd. 
SHIPBUILDERS AND ENGINEERS, 
GLASGOW. 


SPEEDS UP TO 45 MILES AN HOUR. 


PADDLE OR SCREW STEAMERS OF 
Exceptional SHaLLow Draveat. 


pairs on Pacific Coast 
by YARROWS, r= Victoria, British 
olum 
SHIPBUILDERS, SHIP Rerarnnes AND ENGINEERS, 


(\ampbells & Hunter L4 


SPECIALISTS IN 
Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 4547 


ye Launches or Barges 


Built complete with Steam, Of! or Petrol 
otors ; or Machinery supplied. Od 3551 
VOSPURS Cco., Lap., Broap STREET, PoRTSMOUTH. 


MULTITUBULAR AN 
CROSS-TUBE TYPES. 


Bu ers. 
See page 17, Dec. 16. 9108 


‘lectric ranes. 
E Crenes. 


8. H. HEYWOOD & CO., LTD., 
E. J. Davis, M.1.Mech. E., 
Gas Engines Inspected, Tested and 
Repo erg hy Over 25 years’ experience. Tel.: 
736 and 737 Stratford. Wire: “Ra: ae London,” 
—Great Eastern Road, Stratford, H.15. ‘1794 


[ihe Mitchell nveyor and 


TRANSPORTER CO., LTD., 
ConTRACTING ENGINEERS, 

















DESIGNERS and BUILDERS 
of 
all Classes of HANDLING MACHINERY. 


Atlantic House, 
45-50, Holborn Viaduct, 
London, B.C. 1. 


Telegrams: 


“ Micontraco, Cent, London.” 
Telephone: . 


Holborn 286. 











pine 
Engineerin Company. 
GOVAN, GL. Lrp., 
MANUFACTURERS OF 
RAILWAY CARRIAGE, Mis ar & TRAMWAY 
WHEELS & AXLES. 

CAST-STEEL AXLE BOXES 9241 
va} P & W. MacLellan, Limited, 
MANUFACTURERS © 
RAILWAY CARRIAGES AND - WAGONS 
RAILWAY IRONWORK, BRIDGES, ROOFING,&c. 
Chief Offices: 129, Trongate, GLaseow. Od 8547 
Westminster, London, 8.W.1. 
[Prwing flice. 
undertaken. Special — designed and super- 
vised during th tracts for plant and 
OWEN & a 

64, Basinghal 1 Street, London, B.C. 2. 





ranes.—Electric, Steam, 
mestzg te —- HAND, 


veel tO 
GEORGE ono BLL & OO., Lrp., 
Motherwell, near Glasgow. 9109 
Telegrams :—*‘ Cylinders,” Birmi: 


Weldless- Steel fubes| 


Water-tube Boilers, Su 


Shaftin, lic Work, 
| TOems ork LIMITED, BIRMI 





s, &c. 
HAM. 0 8179 





‘ ° 
Glasgow Railway 
London Office—12, Victoria pace, 5.W. 
CARRIAGE & WAGON AHONWoRK, also 
CLUTHA WORKS, eee 
OF EVERY DESCRIPTION, 
Registered Offices: Clutha House, 10, Princes St., 
All classes of mechanical and structural work 
machinery handled and PRs throughout. 
No.: London Wall 5666. 9850 


Teleph 





Iron and Steel 
ubes and ittings. 


- Licensees in Great Britain for the manufacture 
Armco” Rust oy: ” A ne goo Resisting = 


bes|The Scottish Tube Co., Ltd., 


Heap OrFrice: 34, Robertson Street, Glasgow. 
See Advertisement page 15. 








les Limited, 
ENGINEERS, IRLAM, MANCHESTER. 
FEED WATER HEATERS, f 
CALORIFIERS, EVAPORATORS, 
CONDENSERS, AIR HEATERS, 
Merrill’s Patent px’ A STRAINERS for Pump 
uctions. 
SYPHONIA STEAM TRAPS, REDUCING VALVES 
High-class GUNMETAL STEAM FITTINGS. 
ATER SOFTENING and FILTERING. 5723 


[tubes and [jittings, 


IRON AND STERL. 
eS and hie L 


OSWALD 8T., GLASGO 
BROAD p stkuet I CHAMBERS, BIRMINGHAM, 


Wine ER House, OLp Broap Srreet, H.C, 
LONDON serpent Ura. Txames Sr.,E.0..| 
LIVERPOOL WARBHOUS , PARADISE Sr, 
MANCHESTER WAREHOU SE—%, DEANSGATE, 
CARDIFF ee NS BuTE 81 
BIRMINGHAM WAREHOUSB— Nie 
e.-_, STREET. 
See Advertisement, page 26. 


ROW’'S 
PATENTS. 





STREET, 





ON ADMIRALTY LIST, 


ohn Kirkaldy, Ltd., 


London Office: 101, LzapewHau. Sr., B.C, 3, 
Works; Burnt MILL, near HaRLow, Ess 


Makers of 
wragomtins and Distilling Plants. 
Feed ater 


J 


FX. 


and Ice-Making Machinery. 
eaters. 


tors. 
Fres ee J Distillers. 
Main Feed P ~— = 
Combined Circulating and Air Pumps. 
Auxiliary Surface Condensers, 
&e. &e, 9604 


See’ S yaroPacumatic ASH Ejector. 
Great saving of labour. No noise, = dust. No 
dirt. Ashes discharged 20 ft. clear of vessel.—A ppl 
F. J. TREWENT & PROCTOR, Lrp., Naval Arch ne 
tects and Surveyors, 43, Billiter Bldgs., Billiter St., 
London, B.C, Od 4835 








GOLD MEDAL-InvenTions ExHIBITION-AWARDED, 


Dockham’ s Patent Suspended 
WEIGHING gt em T FERRY 
ROAD ENGINEERING WORKS COMPANY, Lop. 
Lonpon, E.—Hydraulic iaaen, Grain Elevators, &. 

See Illus, Advt, last week, page 15, 9764 





THe GLasGcow ROLLING STOCK AND PLANT WoRKS, 


Ht. Nelson & Co., Ltd., 


Builders ofRAILWAYCARRIAGES Neh men 
ELECTRIC CARS, and EVERY OTHER DESCRI 
or RAILWAY and TRAMWAY ROLLING STOCK. 
Makers of WHEELS and AxLes, RalLway PLant. 
ForGines, SmirH Work, Ron AND Brass CasTines. 
Pressep STEEL WORK OF ALL Kinps. 
Registered Office and Chief Works: Motherwell. 
London Office: 14, Leadenhall Street, B,C, Od 3382 


iesel Engines, Six Cylinder, 

two and four stroke, 850, 1000, 1200 HP. 

Excellent condition, Dynamos for above 250 or 500 
Volts, D.C, Immediate delivery and low price. 

Also 2-500 Kw. PARSONS TURBINE S 8, 250 or 

500 Volts D.C., with Condenser and spare armature, 

ELECTRICALLY DRIVEN AIR OCOM- 

PRESSORS, 250 Volts D.C. Pressures 1500 to 

3000 lbs, per square inch. 
INGS, 
West Wall, Newcastle-on-Tyne. 


ocomotive 
(ELECTRIC). 


8. H. HEYWOOD & CO., LTD., 
REDDISH. 





9742 
raversers 








_pime Recorder, as New, 


teed, latest model. WHAT tt , 
—A. G. oPuLLEY, 149, Farringdon Road, E 


S. Gokal, 


1, Great James aim Bedford Row, London, W. o. A 
T.N. 4515 Museum, 





CHARTERED 
PATENT AGENT, 





Penzingtons, University 
TUTORS, 254, Oxford Road, Manchester. 
Estab. 1876. Postal courses for ali Engineering 
Bxams. Enrol now for I,C.E,and 1.M.E. Courses, 
100 per cent. passes last Exams, 9750 





. — Orders 














°Y atrow Patent 
Wiater-Tube Boilers. 


9564 

Messrs. YARROW & CO., UNDERTAKE the 
PRESSING and MACHINING of the various parts 
of Yarrow Boilers, such as the Steam Drums, Water 
Pockets, and Superheaters for British and Foreign 
Firms not having the necessary facilities, 
_YARROW & CO., Lrp., ScoTsTour, GLaseow, 


~) ohn Bellamy | Faeroe. 


MILLWALL, LONDON, E 
GENERAL ConsTRUCTIONAL ENGINEERS, 1216 
Boilers, Tanks & Mooring Buoys 


Striis, Perro. Tanks, Arm RECEIVERS, STEEL 

Curmyeys, Rivettep STream and VENTILATING 

Pires, Hoppers, Sprotat Work, REPAIRS OF 
ALL KINDS, 


RAILWAY AND TRAMWAY ROLLING STOCK. 


Ht. Nelson & Co 4. 


Tue Guiascow Roiiine Stock anp PLantr pity 
MoTHERWELL, 1d 3383 


Jead, rightson & (‘o., 
He W C 


LIMITED, 








See Advertisement page 66, Dec. 16, 2402 


[Taylor & (‘hallen 


resses 
8195 


About 200 NEW PRESSES in Stock in our 
Showrooms for et ta at specially 


TAYLOR & CHALLEN Ltd. Engineers, 


Constitution Hill, Birmineuam, 
See Full page Advertisement page 68, Dec, 9 


Mitthew pal & (-, L*4. 


LEveNForD Works, Dumbarton. 9518 
See Full Page Advt. +» page 70, Dec. 9, 











W avaoop-Orts 
Lirts. 


9453 


55, Ferrer Lane, LONDON, B.C. 4, 
63, LioneL STREERT BIRMINGHAM, 
and Principal Provincial Cities. 


Filectric 


8. H. HEYWOOD & OO., LTD., 
REDDISH. 


“4 & 
62 & 





I \xansporters, 


GRAPHITED GRAPHITED 
OIL. WATER, 
—_-_ —_—_-_ 


“OILDAG” “AQUADAG” 


(Reg.) BRAND. (Reg.) BRAND, 
GRAPHITED 
GREASE, 


“GREDAG” 


E. G. Acheson Lie 


Dept. B,, (Sole Manufacturers.) Works : 
40, Woop Sr.,8.W.1. PLYMOUTH, 


rane and Sling Chains u 


Jacks, Patent two-speed Been 5 Teske Hooks, 
sutras Shackles, General Smiths’ w Beta, 1841. 
iws BROS., Lrp., Cradley Bete Staffs. HF 








See Advt, 


oo Steam . 
Bee. 16 & Pneumatic Power 
Hammers 
Drop ee Plant 


B. & So 9140 ‘ ies, 


CHESTER. 











2 


ENGINEERING. 


[DEc. 23, 1921. 








[ihe Manchester Steam Users’ 


ASSOCIATION. 

For the prevention of Steam Boiler Explosions and 
for the attainment of Economy inthe Application 
of Steam. 9, Mount STREET, NCH ESTER. 

Chief Engineer: 0. E. STROMEYER, M.1.C.E. 

Founded 1854 by Sin WILLIAM FarRBalRy. 

Certificates of Safety issued under the Factory and 
Workshops Act, 1901. Compensation for Damages 
and Liabilities paid in case of Explosions. Engines 
and Boilers inspected during construction, 9310 





ihe Bucyrus Company, 


EXCAVATING AND MINING 
MACHINERY MAKERS 
of South Milwaukee, Wisconsin, U.S.A., 
and formerly represented in the British 
Isles by Messrs, G. F. West & Co., wish to 
announce that they have now Opened 
their Own Office at 
IDDESLBEIGH HOUSHB, CAXTON 
STRERT, WESTMINST 
and henceforth All Communications for 
them should beso addressed. 


19, 


9741 


Y 
orrespondence Courses for 
net. C.H., I. Mech. E., all ENGI- 
3. Special Courses and Single 
Personal tuition.—For full particulars 
apply to Mr. TREVOR W. PHILLIPS, B.Sc. (Hons.). 
Assoc.M.Inst.0.¥., -R.S.1.. ~ 8-10, Trafford 
Chambers, 58, South John Street, Liverpool. 9296 


nst. C.E., I. Mech. E., B.Sc., 


and all Hngineering Examinations.—Mr.G. P. 
KNOWLES, B.Sc., M.B.H., A.M.Inst.C.K., F.S.I., 
M.R.San.I., PREPARES CANDIDATKS personally 
or by correspondence. Thousands of successes 
during the last sixteen years. Courses may com- 
mence at any time.—39, Victoria St., Westminster, 
8.W. Tel. 4780 Victoria, 9814 





THE HIGH COMMISSIONER FOR INDIA 
or:— . 
a8 (1). WROUGHT IRON PIPES. 
(2). MILD STEEL PLATES. 


Forms of Tender may be obtained from the 
Director - General, India Store- Department, 
Belvedere Road, Lambeth, S.E. 1, and Tenders are 
to be delivered to that Office not later than Two 
o'clock p.m., on Tuesday, 3rd January, 1922, for (1), 
and Thursday, 5th a 1922, for (2). ° 

T. RYAN 


Director-General. 8 925 








APPOINTMENTS OPEN, 





orks Manager for Modern 
Forge and Machine Shops in Midland 

District. Only Applicants having had previous 
ood experience in this [es peer ar branch of 
Riginceting need apply, stating age, references and 
salary required.—Acddress, 5S 54, Offices cf 
ENGINEERING. 


orks Manager with Ability 

. REQUIRED ‘for important works with 
about 1,000 employees in normal times, devoted 
to the production of a high class engineering 
specialty. Must have sound experience in con- 
trolling staff and be thoroughly conversant with 
up-to-date machine shop practice for medium and 
heavy work, including gearcutting of all descriptions. 
Applicants should be essed of broad outlook 
ond be capable of obtaining high class production 
on the most economical lines. Elaborate systems 
and expensive organisation undesirable. Appli- 
cations % strict confidence, stating salary expected, 
age and brief outline of experience. Only firs 
p men who have made a success in a similar 
ition should apply.—Address, ENGINEERING, 

M. Porreous & Co., Advertising Agents, a 

5 


stimating and Sales Engi- 

NEER REQUIRED, with first class ability 

and experience, by firm of er manyfacturing 

Gas Work, Carbonising and Coal Tar by-products 

lant.—Address, stating age, experience and salary, 
924, Offices of ENGINEERING. 


is pre to receive - 
[lenders for the Supply 
f: . 


SITUATIONS WANTED. 


Bryzg 
Man of a large Engineering Works’ 


Purchasing Department, who has an exceptionally 
wide knowledge of the Markets of the Geente b 
DESIRES to Negotiate NEW APPOINTMENT. 
Services available for New Year or possibly before. 
—Write Z. M. 613, care of Dracon’s, Leadenhall 
Street, E.C, 3. S 936 


ighly Qnalified Publicity 

Manager (A.M.I.Mech.E.), SEEKS responsible 
APPOINTMENT. Equally experienced as Sales 
Manager. Highest references from preseut em- 
ployers. Young, energetic ; organisation a speciality. 
—Address, S 951, Offices of ENGINEERING. 


ngineer, with 10 Years’ 
y | practice with Hydraulic and Sugar Machinery, 


DESIRES SITUATION as Draughtsman.—Adidress, 
5 963, Offices of ENGINEERING. 


Engineer. — The 














PATENT AGENTS. 


*Phone—Holb. 541. Tele—Andrubo, Holb., London. 
A ndrews & Beaumont, 


PATENT AGENTS, 9308 
29, Southampton Buildings, London, W.C. 2. 


Patents, Inventions, .Trade 
MARKS, DBSIGNS.—Advice and Handbook 
free.—B. T. KING, Reg. Patent Agent, 1464, Queen 
Victoria St., London. 35 yrs. refs. 9805 











4 ‘ 
atents. Designs. ‘Trade 
Marks. 
C. LOCKETT HUGHES, 
Consulting Patent Agent (Qualified by Hxamination) 
Buchanan Buildings, 24, Holborn, London, B.C. 1. 
Tel. Hol. 6259. 9813 Advice Free. 


John E. Raworth & Moss, 


CHARTERED PATENT AGENTS, 
75, Victoria Street, Westminster, §.W. 1. 





9097 








| nst.C.E. Exams.—Successes 
rf Successes by hundreds, several es, Sec, 
“C”" embraces 25 years’ professional experience, 


as usual last Exam, by Correspondence Coach- 
Address, 7434, Offices of ENGINEERING. 








TENDERS. 


’ AUCKLAND HARBOUR BOARD, 
NEW ZEALAND. 


enders are Invited for the 

SUPPLY and DHLIVERY of FOUR (4) 

DOUBLE BARREL ELKCTRIC WINCHES for 
Central Wharf, Auckland. 

Specifications and Forms of Tender — J be 
obtained on payment of a deposit A ye e) of 
One Guinea at the Office of the Board's Agents :- 

Messrs W. & A. McARTHUR, Ltd., 
18-19, Silk Street, 
Cri plegate, London, B.C. 2, 

Tenders to reach Auckland by Noon on Tuesday, 
25th April, 1932, addressed THB CHAIRMAN, 
Harbour Board, Auckland, New Zealand. 8 946 





TO MANUFACTURERS OF LIGHT 


STRUOTURAL STEELWORK. 


THE CORPORATION OF CARDIFF 
is prepared to receive 
(Sompetitive Designs and 
TENDERS for SUPPLY and the ERECTION 
ot a CONCHRT PAVILION in Llandaff Fields. 

Copies of the Preliminary pee ey Drawing 
and Form of Tender may be obtained at the office 
of the City Bagineer (Mr. BE. J. Eirorp, M.Inst. 
C.K), City Hall, Cardiff, on and after Wednesday, 
the 2ist December, 1921, on production of a receipt 
from the City Treasurer for a deposit of Two 
Guineas, which will be returned on the receipt of a 
bona fide Tender. 

Sealed Tenders, endorsed ‘ Tender for Pavilion at 
Liandaff Fields,” to be delivered at the Office of the 
City Engineer, City Hall, Cardiff, not later than 
Meotey. 16th January, 1922, 

The Corporation does not bind itself to accept the 
lowest or any Tender, nor will it be liable for or 
defray any costes incurred in the preparation of any 
Designs or Tenders. 

OROIL G. BROWN, 
Town Clerk. 
lth December, 1921. 





CITY OF CHICHESTER. 
WATBRWORKS—OCowrracr No. 1. 


The Town Counoil of the City of Chichester invive 


[lenders for the Supply of 


approximately :— 
2400 yards of ®inch diameter CAST IRON PIPES 


an 

150 yards of 12-inch diameter CAST IRON PIPKS 
(Steel pipes may be considered as an alternative 
proposition). 

Specification and Conditions can be seen and 
forms. for seater can be obtained from the 
Oity Engineer, Mr. FRANK J. LOBLEY, A.M.1.C.., 
at his Office dur the usual office hours upon 
payment of a deposit of Two Guineas. 

enders in sealed envelopes endorsed ‘* Water- 
works, Contract No. 1,” to be received not later than 
— a.m, on Monday, the 9th day of January, 


2. 
The Council do not bind themselves to accept 
the lowest or any Tender. 


léth December, 1921. S 945 





K2gineer Wanted, with 
d scientific training, to manage manufacturing 
Kngineering Department turning out a range of 
high-class products. Age, preferably not exceeding 
35; calery: about £500.—Address, giving full details 
of training and experience, 5 958, Offices of 
ENGINEERING. 


. . . 

plant Engineer Required for 

Manufacturing Concern (London District). 
Applicants must have had up-to-date experience of 
electricity and steam generating, gas, water and 
heating systems, and preference would be given to 
one with experience on the maintenance of factory 
buildings, &c.—Address, stating age, full details of 
experience and salary required, 5 952, Offices of 
ENGINEERING, 


11: ° 
apable Chief | Engineer 
WANTED, able to take entire charge of 
Cottonseed Crushing Mill in Egypt. Must have 
very good knowledge and experience with cottonseed 
Jo rer also in dynamos, electric motors, 
electrically-driven machinery; steam engines, and 
boilers with coal and oll fuel. Age 30-35, Well 
educated, teetotal, and man of refined appearance 
preferred. Give full particulars, stating salary 
expected.—Address, 8 040, Offices of ENGINEERING, 


Dr2ughtsman Required for 
Steel Structural Engineering Works, making 
all kinds steel framed buildings. Able to do own 
calculations and details drawings. Salary £08 
per annum,—Address, 5 943, Offices of ENGINEERING, 





raughtsman, Experienced 
and accustomed to Gasworks Plant and 
structural ence a statin e, experi- 
ence, and salary required, to GENERAL MANAGE 
Cc. & W. Waker, Ltd,, Midland Ironworks, 
Donningtoa, Newport, Salop S 956 


])taughtsman Wanted _ by 


large firm of Motor Lorry Manufacturers. 
Should have had at least ten years’ experience in 
Chassis work generally and in the design of 
special units. Should be able to make all usual 
calculations and execute work accurately and 
require minimum amount of supervision. One with 
Shop experience pretlerred. ive particulars of 
experience, ageand salary required.— Address, S 933, 
Offices of ExGinFERING. 


A sistant Designer Wanted, 


fer Centrifugal aud Turbine Pump Work ; 
must also be capable draughtsman.—Apply, stating 
age, detailed experience; and salary required, to 
W. H, ALLEN SONS & CO., Lrp., Bedford. 5 940 


[):2ughtsman Wanted to take 


control of Tool and Plant Drawing Office. Up- 
to-date experience of jigs and tools for production of 
electrical motors and generators of medium and large 


sizes.—Apply, by letter, stating experience, age and 
salary required to METROPOLITAN-VICKERS 
BLEOCTRICAL CO., Lrp., River Don Works, 
Sheffield. $955 


Foreman Moulder. — Would 
applicants for thie POSITION (Box No. S 785) 
please note that this has now been FILLED. § 923 





— 
PARTNERSHIPS. 


Hyagineering Partnerships 
AND 
BUSINESSES. 


Wheatley 2 Price & Co. 


46, Watling Street, 
LONDON, K.C. 4. 


HstaBLIsHED SEVENTY YEARS. 9096 





" 7 
‘xtra Capital Offered from 
£2000 to £15,000 by fully qualified men seek- 
ing occupations as partners, directors, managers, 
secretaries, accountants, salesmen. The sums 
available this week are £3000 for Civil Engineer, 
£3500 for Marine, £5000 for Builders’ Merchants, 
£6500, for Constructional Engineering. -OFFICKRS’ 
PARTNERSHIP QUARDIAN, 116, Victoria Stree:, 
5S.W. 1. Call. S 930 
irector’ Required with 
£12,500 by first class London Firm executing 
important Government ‘ Contract with others 
pending. Must be able to supervise from London 
(salary £1000 p.a.), and occasionally inspect work 


abroad.—Particulars from ARNOLD & CO. (London), 
Ltd., 143, Cannon Street, E.C. 4, S 937 








WANTED, &c. 


f[‘homas Hunt & Sons, Engi- 


NEERS and MILLWRIGHTS, of Albion Iron 
Works, Eridge Road West, Battersea, S.W. 11, 
undertake the MANUFACTURE of ALL CLASSES 
of MACHINERY. Prompt attention given to 
Repairs and Breakdowns, 9758 

e,e - 
epetition Work Wanted 
for High Class Plant, including Preci- 

sion Boring Mills, Automatic and Capstan 

Lathes, Cylinder aud Precision Grinders, 

Casehardening and Heat Treatment. 

Accuracy and high quality finish guaranteed. 
W. & F. WILLS, Lyp., Bridgwater. 9743 


7" ‘ 
[ mportant Foundry Can Carry 
OUT CASTINGS, both Iron and Steel, in 
large series, machine moulded. Can also cast pieces 
up to 80 tons in weight. Any castings, iron, steel, 
brass and all special! alloys undertaken. 


ask 
SOCIETE DE PRODUITS METALLURGIQUES, 
148, Boulevard Haussmann, a Paris(Se). 
_A Few Agents Required. 9878 


Agents Wanted in all Large 


industrial centres,.to Stock and Sell our 
celebrated ‘Century Brand” Leather Belting. 
Firms dealing in machinery, or calling on users of 
machinery, would find it a profitable side line.— 

ICKE & SON, Leather Works, West Bromwich. 
§ 915 


dvertiser with Experience 

Iron and Steel Trade, good connection 
Glasgow and West of Scotland, PREPARED 
UNDERTAKE REPRESENTATION English or 
Foreign Manufacturers in iron or allied trades; 
office in City.—Address, STEEL, Wm. Porrsous 
and Oo., Advertising Agents, Glasgow. 8 942 





A Wertiser, Coal Salesman, 


will Share his Commission with buyers an: 
others able to influence orders -for any classes 
eoal or coke. All replies treated in absolut 
strict confidence. — Address, S 925, Offices of 
ENGINEERING. 


ents, Representatives or 

TRAVELLERS, well introduced to collieries, 
power stations or steam users, REQUIRED t 
further the sale of special plant. Introduction 
information or preliminary negotiation only 
required. Good commission, and full protection. 
State ground covered, class of business now handled, 
ani firms represented, in confidence. — Address, 
5 953, Offices of ENGINEERING. 





CHESTER WATERWORKS. 
SEMI-DIESEL ENGINES. 


> . : ° 
M akers of Vertical Semi- 
DIKSEL ENGINES of 200 B.HP.- are 
Invited to Send their NAMES and ADDRESSES 
to Mr. CO. W. BENNETT, Engineer, Tower Works, 
Boughton, Chester. S 950 


[ihe Proprietor of Patent 


No. 18082 of 1915, of M. F. KETTLER, for 
“Improvements in and Relating to Resilient 
Wheels,” is ANXIOUS to ENTER into NEGO. 
TIATIONS with a Firm or Firms for the grant 
of Licences on reasonable terms or to treat fo: 
the Sale of the Patent outright.—Full particulars 
can be obtained on application to J.S. WITHERS 
AND SPOONER, Chartered Patent Agents, 51-52, 
Chancery Lane, London, W.C. 2. 8S 4x 





IMPROVEMENTS IN THE MANUFACTURE OF 
REFLECTORS No. 2946 of 1915. 


[the Owner of the above Patent 


is DESIROUS of ARRANGING by licence 

or otherwise on reasonable terms for the manu- 

facture and commercial development of th: 
invention. 

For particulars, address HERBERT HADDAN 

and CO., Chartered Patent Agents, 31 and 32, 

Bedford Street, Strand, W.C. 2, London. S 947 


Machining Work Wanted.— 


Engineering Works with modern plant and 
own railway sidings WANT REPETITION WORK. 
Centre lathe work (up to 18 in, centres), boring, 
drilling, shaping, plate working. Keen prices on 
receipt of sample or blue print 

Machined Castings of finest quality in iron or 
gunmetal to customers’ own patterns or drawings. 

— to manufacture any special machinery o: 
sma 


1 parts. 
SALTERNS Lrp., Engineers, 
io ____ Parkstone, Dorset. R17: 


(Contracts. 





MANUFACTURE OF MACHINERY OR COM- 
PONENTS to Customers drawings and instructions. 
We undertake the above and 
shall be pleased to quote you. 

Own Steel and Iron Foundries. 


JOHN M. HENDERSON & CO., 

KING'S WORKS, ABERDEEN. 
London eco 17, Cockspur Street, 8.W. 1. 
Manchester ... «+. 33, King Street. 
Birmingham,Glasgow, Newcastle-on-Tyne, Sheffield. 


8 850 


Wanted, 125 HP. Oil Engine, 


of modern design, by good maker, and 
with magneto ignition. Full price and particulars. 
—Address, S 928, Offices of ENGINEERING. 


-. ' ~! ; . 

equired a Copy of “ Minutes 

of Proceedings of the Institution of Civil 

Engineers.” Volume 100.—Keplies, giving price, 
should be sent to S 929, Offices of ENGINEERING. 


Wanted, Good Second-hand 


1 to 1} cube yd. SCRAPER BUCKET, 
suitable for use with 12 ton crane. Send full 
particulars, state make, price and where can be 
inspected.—Address, S 938, Offices of ENGINEERING, 


W anted, Iron Roof Building, 
part glazed, about 250 ft. by 55 ft., brick or 
Re-erectable.—J. D. “a 
934 


Qmall Tunnelling Shield 
REQUIRED. State size and full particulars 


equipment and price required.—Address, S 959, 
Offices of ENGINEERING. 








concrete block walls. 
232, Strand, London. 





= 

anted, Two Pumps, Steam- 

driven, reciprocating, and Two Motor- 
driven Turbine type. Steam pressure 100 lb. sq. in. 
Direct current 230 volts. Capacity 10,000 galls. hour 
each at 160 1b. sq. in. for reciprocating and 10,000 
galls. per hour each at 100 1b. or 160 1b. sq. in, for 
turbine. State full particulars, maker’s name and 
need of inspection.— Address, S 957, Offices of 

NGINEERING. 


Qecond-hand. — About 200 

yards TRACK, with pressed steel sleepers, 
trough ‘section, ready for laying. Steel Rails 
14-16 Ibs. per ns 

TWO TURNTABLES. 

FOUR WAGONS, Jubilee Type, 
i , 14 in. wheels, capacity 1 cubic 

WO JUBILEE TYPE END TIPPE 

yard ca 


pacity. 
All to be for 2 ft. Gauge.—Replies to be sent to 
the MANAGER, Broapetairs Gas ee, 


double side 
ard, also 
» 1 cubic 








oe eee 
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URANIUM AND ITS METALLURGICAL 
APPLICATIONS. 


Tue element uranium belongs to that rare but 
extremely useful group of metals of which tungsten, 
molybdenum and vanadium are perhaps the best 
known. Only in comparatively recent years have 
these elements found extensive use; their former 
employment was restricted to the use of a few of 
their compounds as laboratory re-agents, and a small 
number of quite minor uses. As for uranium itself, 
it remained little more than a chemigal curiosity 
until it suddenly came into the mig by the 
discovery of its radioactive properties, and its 
relation to radium and helium. This discovery, 
while profoundly influencing the conceptions of 
the atom and the theories regarding the earths’ 
internal heat, is a phase of the properties of uranium 
which has been adequately dealt with in technical 
literature during recent years. The purpose of 
this article is chiefly to describe the mode of 
occurrence of uranium ores, the isolation of the ele- 
ment from such ores, and the industrial uses of the 
metal apart from those arising out of the radio- 
active properties. Nevertheless, a few brief re- 
ferences to these latter properties must necessarily 
be made to make clear the metallurgy of the extrac- 
tion of uranium from the complex ores containing 
it, because the methods adopted are to a large extent 
dependent upon the recovery of the radium contents 
of all uranium ores. It is now a well-known fact 
that given the presence of uranium in an ore, radium 
will also be present in a certain ratio of the uranium 
content, the degree of radioactivity is thus not 
only a guide to the radium content,. but likewise 
to that of the uranium. 

With regard to the physical and chemical pro- 
perties of uranium, it is a lustrous silver-white metal 
with an atomic weight of approximately 239. It 
is thus the heaviest of all known elements. The 
density of uranium is 18-7, which is only exceeded 
by the densities of gold, platinum and the other 
metals of the platinum group. Uranium metal 
melts at about 1,800 deg. C., but although the 
melting-point considerably exceeds that of iron, 
uranium is much more volatile at high temperatures. 

The metal is unattacked by air at ordinary 
temperatures, but burns brilliantly in air at a 
temperature of 170 deg. C., and emits copious 
sparks when struck with a hard substance. This 
latter property has given it a limited application 
for making automatic lighters. The metal decom- 
poses in boiling water forming the hydrated oxide, 
and it also dissolves freely in most mineral acids 
and in a few organic acids to form salts of the metal ; 
the best known salts are the nitrate and acetate 
used as laboratory reagents. The salts are remark- 
able for their extreme flourescence, and certain of 
these are used in the dyeing of silk. The oxide 
is used for making a canary-yellow glass with a 
green reflex capable of rendering visible, objects 
illuminated by ultraviolet rays. 

The ores of uranium are found in only a few parts 
of the world, and the chief occurrences are at 
Joachimsthal in Bohemia, Johanngeofgenstadt in 
Saxony, in Paradox Valley and other parts of 
Colorado, and in Utah. 

Ores of uranium are never abundant, and the 
uranium content of such ores rarely exceeds 2 per 
cent. or 3 percent. The ore minerals are practically 
restricted to three, namely, pitchblende, which is 
an amorphous mineral containing uranous and 
uranic oxides associated with a number of other 
metallic oxides; uraninite, which is a crystalline 
variety of pitchblende; these are both primary 
minerals and usually occur as constituents of veins 
with an exceedingly complex mineralisation geneti- 
cally connected with granite or pegmatite intrusive 
rocks. Sometimes the minerals are found as 
disseminations through, or impregnations in, the 
igneous rocks. Another important uranium ore 
mineral, which is also an ore of vanadium, is 
carnotite. This is essentially a hydrous potassium 
uranium vanadate ; it is considered to be secondary, 
and it is found in belts in porous sedimentary rocks 
such as sandstones. 

A few of the more important occurrences of 
uranium minerals may be very briefly described :— 
In certain parts of Cornwall where granite 





batholiths have intruded various sedimentaries, 
there are lodes containing cassiterite and copper 
minerals cut by veins carrying cobalt, bismuth and 
other minerals with pitchblende in association with 
them. 

In the Erzegebirge, which is a range of mountains 
dividing Bohemia and Saxony, sedimentary and 
metamorphic rocks are intruded by granite, granite 
porphyry and quartz porphyry. Associated with 
the granitic intrusions are veins of various types of 
mineralisation, some carrying tin, others lead and 
zinc, or cobalt, nickel and silver. Locally these 
minerals are associated with pitchblende or uraninite 
in sufficient quantity to make otherwise low grade 
ores profitable to mine. There are at least three 
localities in this region where uranium minerals are 
being mined at present, or have been mined in recent 
years. 

At Joachimsthal on the Bohemian side of the 
Erzegebirge, the pitchblende ores are associated 
with quartz, dolomite, pyrite and chalcopyrite, 
and, locally, pitchblende coats nickel and cobalt 
minerals in the veins of this locality. At Annaberg 
on the Saxony side of the mountains, pitchblende is 
found in veins coating siderite and fluorspar in the 
nickel-cobalt mineralisation of these veins. These 
veins cut older cassiterite veins. At Johann- 
georgestadt, also in Saxony, pitchblende veins cut 
bismuth-silver veins, and pitchblende is often found 
enclosing galena, chalcopyrite and bismuth. 

The uranium mineral mined in Colorado and Utah 
in the United States, is carnotite. It occurs as 
impregnations in fairly coarse cross-bedded sand- 
stones of Jurassic age, either as an amorphous 
dusty coating on, or matrix between, grains of sand. 
Occasivnally it coats the rock along joint-planes 
and fractures and fills openings caused by rock 
movements. 

The carnotite deposits are small and lenticular, 
and conform to the bedding planes of the rock. 
The mineral gives a canary-yellow colour to the rock, 
except when the vanadium constituent predominates 
when the rock is coloured brown or black. The ore 
bodies are rarely more than 100 ft. in lateral extent, 
and vary from a few inches to several feet thick. 
While carnotite ore beds are superficial, they are 
not easily located because of their inconspicuous 
character. It is usual to prospect a likely locality 
by the prospecting drill, and by this method many 
important ore bodies have been disclosed in Colorado 
in recent rs. Doubtless a considerable number 
of hidden deposits still await discovery in this region. 

The separation of uranium from its ores is a 
costly and complicated process’ because of the 
refractory character of these ores. But the ores 
are seldom treated only for their uranium content. 
Indeed, this is more often a by-product of the 
recovery of radium or vanadium, or both, and thus 
the cost of treatment is shared between two or 
more products. 

The most usual method of treatment is a wet one, 
because this kind of process is the most satisfactory 
for the recovery of the contained radium. The 
crushed ore is boiled in hydrochloric acid in earthen- 
ware veseels until the solubie matter, including the 
uranium and radium, is taken into solution. To 
the filtered solution, a little barium chloride is 
added, and then sufficient sulphuric acid to precipi- 
tate the barium and radium as insoluble sulphates. 
The uranium and other metallic constituents of the 
solution are precipitated on scrap iron, and from 
these mixed metals the uranium can be separated 
by boiling water which decomposes the uranium 
but not the other metals. A flocculent hydrated 
oxide is thus obtained which is separated from the 
other unchanged metals without special difficulty. 

The method adopted at Joachimsthal is a furnace 
one, and consists of roasting the ore to expel sulphur 
and arsenic, and smelting the mixed oxides thus 
obtained with a limited amount of carbon in an 
electric furnace. Under these conditions, metallic 
copper, lead, iron and nickel are formed, and a slag 
which contains the lower oxides of uranium, 
vanadium, tungsten and molybdenum, or such of 
them as may be present, 

The reduced metals are drawn off, and the slag 
is heated further in the same furnace with additional 
carbon. After heating for a sufficient time, the 
oxides are converted into carbides and these, on 





being treated with water remain unchanged, except 
the uranium carbide. This is decomposed, and 
forms a flocculent hydrated oxide which is readily 
floated off and separated from the unaltered car- 
bides. This materia! is dried, calcined, and then 
either converted into ferro-uranium by a crucible 
method or reduced to uranium metal by the 
“thermit ’’ method of reduction. 

The methods employed for production of ferro- 
uranium do not materially differ from those used in 
the production of other ferro-alloys, but because of 
the tendency of uranium to volatilise, greater care 
is necessary. A crucible method which has recently 
been suggested is the mixing of iron turnings with 
uranium fluoride and fusing these at a white heat 
in an ordinary clay crucible in a gas-fired furnace. 
This is said to give a satisfactory product, and 
appears te be a simple and economical method of 
making small quantities of the ferro-alloy. 

The average annual production of uranium is not 
officially recorded, but it is doubtful if it greatly 
exceeds the equivalent of 100 tons of uranium metal. 
Only the Joachimsthal and United States deposits 
yield appreciable quantities, and of these the latter 
are by far the most important. The United States 
production for the three years ending December 31, 
1918, has been estimated as follows :— 








Short Tons Tons of Grammes of 
Year. of Ore. Uranium. Radium. 
1916 .. o« on 20,300 33-7 10-0 
1917 .. as - 33,404 87-4 26-4 
1918 .. di vi 18,860 89-5 27-1 





The greater portion of this production is used for 
alloying with steel for which, owing to the small 
proportions used, it is sufficient to produce several 
thousand tons of uranium steel. 

Uranium imports remarkable physical properties 
to steels and alloys. When added to steels, it does 
not need to be augmented or intensified by the 
addition of other constituents, as is the case with 
some other steel-alloying elements. It increases 
the hardness and hardening power of steels by 
reason of its ability to emphasise the characteristics 
of cementite ; the hardness imported thereby is not 
accompanied by the brittleness that is characteristic 
of other carbide-forming alloys. As a substitute for 
tungsten in special alloy steels it is claimed that a 
small proportion of uranium is equivalent to a 
relatively large proportion of tungsten. 

Uranium steels are pre-eminently adapted for 
uses necessitating a low drawing temperature in that 
they possess under these conditions a remarkable 
combination of hardness, strength and durability. 

The effect of the addition of small amounts of 
uranium on the physical properties of alloy steels 
is shown by the results (see Table I) reported by 
H. §. Foote in a recent issue of Chemical and Metal- 
lurgical Engineering, on different classes of alloy 
stee] and compared on a like basis of ductility. 











Taste I. 
Elastic | Tensile wr ~ 0d —, 
Composition. Limit. |Strength. per Cent.|in Area, 
| 
C, 0-32; Ur, 0-22 .. | 154,800 | 162,000} 15-5 59-3 
C, 0-30; Ni, 0-22 .+ | 111,000 | 124,000 15-5 53-0 
C, 0-31; Cr, 0-39: Va, 
0-16 146,200 | 162,700 15-0 57-0 


- | 154,000 | 165,000 15-0 58°3 














These figures show that a small percentage of 
uranium increases the elastic limit and tensile 
strength to a point comparable with those of more 
complex alloy steels. 

But while uranium alone in carbon steels produces 
results as shown, it also intensifies the desirable 
properties in the more complex steels. Foote sup- 
plies data of tests on uranium-nickel steels of the fol- 
lowing percentage compvsitions which illustrate this 
fact : (a)C, 0-39; Ur, 0-22; Mn, 0-60; Si, 0-20 ; Ni, 
3; quenched in oil from 1,425 deg. F. (b) OC, 0-45; 
Ur, 0-29, Mn, 0-48; Si, 0-53; Ni, 3; quenched in 
oil from 1,475 deg. F. These tests are recorded in 
Table II, page 842, and it is interesting to note 
that the combination of small amounts of uranium 
with nickel produces a steel in which the desirable 
effects of both alloying elements are magnified. 
Many other examples might be supplied, but those 
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given show that in alluy stecls containing a little 
uranium, there is a material of extraordinary physical 
properties which for certain special purposes cannot 
be replaced by any other material equally suitable. 























Taste II. 
Elonga- | Reduc- | Brinell | Drawing 
Elastic Tensile tion tion in | Hard- Tem- 
Limit Strength. |per Cent.| Area. ness. | perature. 
(a) 206,400 248,600 13-0 47-7 512 400 
(b) 244,500 290,100 10-0 29-1 555 —_— 
(a) 199,200 231,100 13-5 61-1 477 500 
(b) 238,900 | 271,100 10-5 35-5 512 — 
(a) 183,300 202,100 13°5 54-1 418 600 
(6) 212,000 228,000 11-0 39-0 464 _ 
(a) 164,100 177,200 15-0 56-0 387 700 
(6) 185,000 198,200 12-0 45-0 415 _ 
(a) Charpy test, 156 ft.-lb. per square inch. 
(b) Charpy test, 73-8 ft.-lb. per square inch. 


Alternating impact, 934 blows (@ in. throw). 
Alternating impact, 900 blows (@ in. throw). 





As a constituent of high-speed tool steels, uranium 
has been found to be of great value. A metallo- 
graphic study of high-speed steels indicates that 
the uranium tends to promote the formation of 
complex carbides upon which are dependent the 
cutting efficiency and the property of “‘ red hardness” 
A complex uranium carbide is apparently more 
soluble in gamma iron than the carbides ordinarily 
found in high-speed tool steels, and it is reasonable 
to infer that uranium exerts an important influence 
on the property of ‘ secondary hardness.” 

While the valuable properties of uranium steels 
have come to be widely appreciated, the relative 
scarcity of the ores of uranium limits the quantity 
of such steels that can be produced, and makes it 
improbable that the meta! will ever be cheap enough 
to compete with other more abundant steel-alloying 
elements. But it may be taken that certain 
exclusive properties, some already known and others 
that await discovery, will ensure its industrial 
employment, irrespective of the cost of the pro- 
duction of the metal. Moreover, the ores of uranium 
might prove to be much more abundant than they 
now appear to be. Many parts of the world have 
never been explored for uranium minerals, and other 
parts only very partially. During the last few years 
most of the United States deposits have been dis- 
covered, and only quite recently, reports have 
reached this country of the presence of uranium 
minerals in some abundance in the richly mineralised 
Katanga region of the Belgian Congo. 








THE MOVING OF BRICK; BUILDINGS. 

Most people in this country are familiar with 
stories from the United States of the moving of com- 
plete buildings, but few realise the extent to which 
this practice has actually developed over there, and 
most are satisfied to believe that such operations 
are commonly confined to wood frame buildings 
which have some quality of elasticity. That 
success in this class of work is not dependent upon 
characteristics of this type must be realised when 
it is stated that numerous cases have occurred in 
which the removal of buildings of a permanent type 
have been very successfully handled. Not only 
have large steel-frame and concrete buildings been 
removed and re-sited, but brick buildings, both 
plain and of steel frame structure have been simi- 
larly treated without any damage. The work is of 
a very special nature in which undoubtedly wide 
experience must contribute greatly to success. 

One of the firms specialising in this class of work 
is the John Eichleay, Junior, Company, of South 
Twentieth and Wharton-streets, Pittsburgh, Penn- 
sylvania, to whom we are indebted for particulars 
of two very interesting jobs which they have 
recently completed. The moving work accom- 
plished by this firm has been ‘of a very varied nature, 
and before dealing with the two cases selected, in 
detail, we may fittingly touch briefly on some of 
the other instances in which considerable saving 
has been introduced by moving instead of pulling 
down and rebuilding. In several cases the removal 
has been necessitated by road widening operations, 
in others it has been made advisable on account 
of rearrangement of plant, and in others by special 
ciroumstances, as, for instance, the need of raising 
buildings to get above flood levels, and so on. 
The latter cases have not always involved moving 
in addition to raising. As an example of the first 


class, of moving necessitated by road widening, 
we may quote the case of a brick building at New 
Haven, Conn., 36 ft. deep back to front, and 192 ft. 
in length. This building was partly of two stories 
and partly of three stories. It was the Y.M.C.A. 
of the New York, New Haven and Hartford Rail- 
road. It was successfully lifted, moved 70 ft. 
away from its old site and turned through 45 deg. 
In another case two business buildings standing side 
by side and joined together by the party wall, 





round, so as to face in the opposite direction. 
The railway station of the Southern Railway 
Company, at Danville, Va., a long brick building 
with a central brick tower, was removed to a new 
location on account of alterations to the tracks. 
It was raised 5 ft., turned through 45 deg., moved 
200 ft. sideways and 60 ft. lengthwise, and success- 
fully placed on new foundations. 

In the re-location of plant owing to expansion 
and rearrangement of works a larger number of 








Fie. 1. 








Sr. Nicnotas R. C. Cuurcn, PirrspurGH, RAIsgeED AND ON THE New Site. 





Fre. 2. 


were moved intact at Youngstown, Ohio. ~ In this 
instance the two buildings together had a frontage 
of 120 ft., and were 80 ft. deep front to back.’ They 
stood on Federal-street and were moved back as one 
unit a distance of 17 ft. Business proceeded as 
usual during the move. A brick building of a much 
more ornate type of architecture, weighing about 
2,500 tons was moved at Glen Falls, New York, in 
the case of the Glen Falls Insurance Company’s 
offices, which were removed to a new site 500 ft. 
distant, to make room for a larger office building 
on the old site. This building was of brick with 
ornamental stone string courses, and tile roof. 
It measured about 65 ft. by 110 ft., and was removed 





across the street which it faced and turned half 





ARRANGEMENT OF CRIBBING, &C., USED FOR THE Move. 


interesting cases might be cited in which moving 
has not only proved less costly than rebuilding, 
but in which in many cases special plant has been 
got to work again more quickly than could have been 
hoped for if reconstruction had been adopted, 
The Aluminium Rolling Mill Company, of Cleveland, 
Ohio, in the reorganisation of their mills had two 
steel-frame buildings each 200 ft, long by 90 ft. 
wide, moved 1,000 ft. to a new location, turned 
through 90 deg., and placed end to end, and an 
additional bay added. At the rebuilding of the 
factory and warehouses of Messrs. H. J. Heinz 
and Co., in Pittsburgh, the complete reconstruction 
scheme included a new building of larger and more 
pretentious character on the site occupied by a two- 
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story brick warehouse, 92 ft. wide by 140 ft. long. 
This building was accordingly raised and moved 
250 ft. across Progress-street, to a new site on 
River-avenue, to make way for the completion of the 
reconstruction scheme. 


We might cite several other cases of equally | used 


successful work, which it will be recognised requires 
a vast amount of preparation, and which is greatly 
complicated when the buildings have to be turned 
in the process of moving. Messrs. LEichleay, 
however, seem to have been most successful in this 
class of work from the long list of large jobs they 
have safely accomplished. 

The two examples we now propose to refer to 
have been carried out quite recently. The first is 





rolled steel joints on which the load of the brick- 
work was taken direct. The groups of joists were 
spaced approximately 3 ft. centre to centre. 

A general idea of the building will be obtained from 
ig. 1, page 842, while Fig. 2 shows the timbering 
in the moving operations. The disposition 
of the timbers, &c., is shown in detail in Figs. 
3, 4 and 5, which all show details of one corner 
with the adjacent arrangements. In Fig. 3 will be 
noticed one of the 12 running timbers, shown again 
in Fig. 4, where a pair will be seen under one wall, 
and a single timber further from the corner. The 


cross-timbers, of 14 in. by 16 in., are also shown 
in both these figures, as are also the groups of 
8-in. joists. 
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CONSTRUCTION WHILST 
MOVING BUILDING 20 FEET 


BUILDING BEING 
RAISED 8'2 FEET. 
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illustrated in Figs. 1 to 5, on the opposite and present 
pages. The building was the Roman Catholic Church 
of St. Nicholas, on East Ohio-street, Pittsburgh. It 
was necessary to move this building back from its 
original position a distance of 20 ft., but as the 
building stood against a steep hillside, it was 
also necessary to excavate behind it something like 
3,000 cub. yards ofearth. This was done by a steam 
shovel. The building is of brick without frame work 
of any kind. It is 110 ft. long by about 65 ft. 
deep front to back, with heavy towers at two 
corners. It is roofed with slate, the roof being 
carried by the outside walls and eight columns, 
in two rows of four, in the inside. The interior of 
the walls, the altar, sacristy, and the arches are 
beautifully decorated. The windows are filled with 
art glass. The whole building weighed approxi- 
mately 4,500 tons. 

The building was first of all loaded on 12 running 
timbers of 14 in. by 16 in. section, which were placed 
under the walls, &c., across the structure from 
front to back. These timbers carried other cross- 
timbers, also 14 in. by 16 in., and upon the latter 
were placed groups of two, three or four 8-in. 













Fig 4. 


The next operation consisted of raising the 
building a height of 8 ft. 6 in. This was accom- 
plished by means of 800 20-ton screw jacks placed 
under the running 14-in. by 16-in. timbers, 12 lines 
of cribbing being built up of 8-in. by 6-in. timbers 
as the lift proceeded. These are shown in position 
in our illustrations, while to the left in Fig. 5 is 
shown one of the lifting jacks in position. The 
maximum height of the cribbing was 15 ft. When 
raised high enough 85-lb. steel rails in pairs were 
laid on the lines of cribbing, under the 
timbers, as shown in Fig. 2, 3 and 5. On the top 
of the rails were placed 3-in. steel rollers, and 
between these’ and the timbers were arranged 
}-in. steel-bearing plates and 4-in. oak packing 
pieces. The building was then lowered out and 
the load taken by the rollers and rails. 

The actual move was accomplished by 10 jacks 
placed against the ends of the running timbers, the 
foot in each case pressing against a short balk 
anchored by chains to the rails and cribbing. The 
position of these jacks is shown in Figs. 3 and 4, 
and in the view in Fig. 2. They were operated 
by hand and the 20-ft. move was completed in 








18 hours. The building was then taken on vertical 
jacks again and the level finally checked. New 
foundation walls were built on the fresh site, and the 
structure underpinned, after which the timbers, 
joists and jacks were removed. The whole operation 
was completed without cracking or other damage to 
the building. Special care was taken to maintain 
the building level at all times, to avoid risk of 
cracking. This was checked throughout the opera- 
tion by levelling with a view to dealing promptly 
with any settlement which might occur. 

Throughout the work the building continued in 
use, services were held as usual and lighting, heating 
and sanitary conveniences were maintained. A 
temporary entrance shown in Fig. 1 was provided 
to give access to the building. This illustration, 
it should be noted shows the building raised and on 
its new site. ; 

Our re illustrations, Figs. 6 to 10, page 
St, reer toa sel frame bung of cight eto 
covering a ground space of 20 ft. by 80 ft. The 
structure has brick wall and fireproof flooring - 
It weighs about 5,000 tons. It stood at the corner 
of Second-avenue and Wood-street, Pittsburgh, and 
had to be moved 40 ft. to the north for the purpose 
of widening Second-avenue. The move also necessi- 
tated raising the whole a matter of 12 in. The 


building in question was the J Wood well 
Company Building. It was occw by business 
offices, &c. The whole was supported by 12 large 


steel columns, the bases of which were carried 
by reinforced concrete piers over The bases 
of the six columns on the south were at base- 
ment floor level, while those on the north side were 
carried down 15 ft. lower, as on this side it had been 
intended to erect next to the building a 20-storey 
structure, for which the wall on this side would 
act as a party wall. These long columns were cut 
off by means of the acetylene torch at basement 
floor level, before the building was moved. 

The building was lifted, and carried during moving 
by special brackets riveted to the main columns in 
the basement. These temporary brackets are 
illustrated in Figs. 8 and 10, and may be seen in the 
view reproduced in Fig. 7, though the latter does 
not show very plainly their attachment to the 
columns. On either side of each column was riveted 
one {-in. and one §-in. plate, measuring 8 ft. 1 in. 
long across the column,’ and having a depth of 
4 ft. 9 in. at the centre, where a gusset was formed 
which was riveted to the flanges of the columns. 
These plates and the edges of the gussets were 
stiffened with angle irons. Two 6-in. by 4-in. 
by |’; in. angles ran along the top and bottom, and 
six 4-in. by 3-in. by }-in. vertical stiffeners were 
riveted to the wings, which were intended to take 
the load. The riveting was % in. 

The floor was laid with 3-in. planking close 
together, and on the top of this were placed 12-in. 
by 12-in. timbers at 18 in. centres, as will be seen 
from Figs. 8 and 10. Across these were laid again 
additional 12-in. by 12-in. timbers, placed so as to 
take 24 sets of 20-ton ‘jacks arranged at about 
12 in. centres. The arrangement of the jacks in 
two lines on each side of each column will be seen 
in the right-hand half of Fig. 8, which shows how 
the building was first lifted before being moved. 
Above the jacks were placed }-in. steel plates, 
between which was a 8-in. thickness df hardwood. 
On this packing rested the long girders supporting 
the wings of the brackets, and serving to distribute 
the load over the jacks. These girders were about 
11 ft. in length, and each consisted of three 24-in. 
by 100-Ib. steel joists with wood filling. When 
lifted the required amount the packing and rails 
shown in the left half of Fig. 8, and in Fig. 10, were 
inserted. Eighty-five pound flat-bottom rails were 
laid in groups of four, resting on 6-in. by 8-in, wood 
packing blocks. Between the rails and the 4 
bearing plate under the packing below the 24-in 
joist girders, were inserted a large number of 3-i in. 
steel rollers (Fig. 10), something like 900 being 
used in all. The building was then ready for 
moving. 

This part of the work was 
twelve 20-ton jacks as indicated in Figs. 9 and 10. 
The movement was at the rate of 3 ft. per hour, 
the jacks being worked by hand to the order of a 
foreman who gave signals with a whistle, when 
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all the jacks were given a partial turn together. 
The strata under part of the area consisted of 
sand and — beds, but the preparations made 
were so adequate that no settlement occurred at 
any point. During the work check levels were 
taken. Previous to moving the building 12 piers 
of reinforced concrete had been prepared on the new 
site, to receive the building. The old cast-iron 
bases of the south side columns were removed to 
six of these new piers, while to the other six columns 
which had Beerreut through, new bases were riveted. 
The building was finally lowered out on to these, 
and the wings of the temporary brackets cut off 
by the acetylene flame. 
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A conspicuous feature of the work was the fact 
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that the cellar area extended under the sidewalk, 
and as the pavement was of reinforced concrete, 
integral with the building, the whole of the pave- 
ment which extended round two sides of the building 
was taken with it to the new site without dis- 
mantling. The view in Fig. 6 shows the building 
on its new site, and the spot from which it has been 
moved. We are informed that business was carried 
on as usual in the building during the operations, and 
even during the actual moving access was not inter- 
rupted, neither was there any discontinuance of 
the elevator, electric lighting, gas, steam heating, 
telephone or sanitary services and conveniences 
inside the building. We understand the contract 
was carried out for a sum between a third and a 








quarter of the amount it would have cost to rebuild 
the whole on the new area. About 100,000 ft. 
of timber, 300 tons of rails and joists and 1,000 
jacks were used in the operations. This will give 
some idea of the amount of preparation necessary 
for work of this kind to ensure satisfactory results. 








German ENGINEERING ENTERPRISE.—A large new 
undertaking, an offshoot of the Siemens and Halske con- 
cern, has m formed in Germany; the Niiremberg 
Schuckert Com y and the Siemens-Schuckert concern 
in Berlin are ae | interested in the new venture. It has 
been started for the p of constructing hydro- 
electric power stations, railways, harbours, ferro-concrete 
works, &c. Apart from its own capital, the company 
can, it is stated, avail itself of credits through the 
interested companies. 
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British Railways and the Great War. Organisation, 
Efforts, Difficulties and Achievements. By Epwin A, 
Pratr. In two volumes. London: Selwyn and 
Blount, Limited. 1921. [Price 42s. net.] 
Tse author of this detailed and laborious work is 
well known from his writings on transport problems, 
particularly in connection with canals, and is in 
every way well equipped to tell what the manage- 
ment and staff of the British railways accomplished 
in the Great War, and what influence their energy 
and resources exercised on the prosecution and 
issue of the War itself. Facilities have been pro- 
vided him for consulting official minutes, corre- 
spondence and memoranda; personal interviews 
have been granted him by authorities in order that 
he might glean details which have never been put 
on record. But the work is not to be regarded as 
an official production, either on the part of the Rail- 
way Executive or of the Board of Trade, The 
author has been allowed to use his own discretion 
in the selection of material and in his method of 
using it, taking upon himself full responsibility 
of any faults of commission or omission. He aims 
only at producing an historical record, with no 
intention of serving either the purposes of pro- 
paganda or entering upon a discussion of post- 
war problems. It may be regarded as a tribute 
to those who worked assiduously for the attain- 
ment of worthy ends, animated by the sole purpose 
of supporting the Government and achieving success. 
It is difficult to trace the principle that has guided 
the author in the arrangement of his bulky material, 
but if he had preserved some chronological con- 
tinuity, the interest in the work would have been 
bettersustained. Inalong work,suchas the present, 
extending over some 1,200 pages, the preservation 
of some connected thread is necessary to keep the 
reader’s attention from flagging, and to assist 
him in perceiving the reasons for adopting lines of 
action in particular emergencies, as also in com- 
prehending the difficulties that had to be overcome. 
The separate chapters have too much the appear- 
ance of independent tracts, explanatory of some 
particular phase, but they acquire no additional 
interest from the context, and a true perspective 
is impossible owing to lack of coherence. It is 
perplexing to encounter a chapter on the difficulties 
of demobilisation early in the book, sandwiched 
between one on ‘ Season Tickets’ and one later on 
‘Belgian Refugees.’ Similarly the description of 
the services at S. Paul’s Cathedral, in memory of 
the railway men of Great Britain and Ireland, 
who had joined the ranks and been killed in action, 
seems sadly out of place. It would have made a 
fitting end to a story of self-devotion, whereas in 
its present position the following chapter on the 
connection between railway companies and steam- 
ship owners comes as an anticlimax. ; 
The story opens effectively. We see the reward 
of prudence and foresight that through long years 
of silent preparation had organised the railways 
and enabled them to co-operate with the national 
defensive forces, so that when the day of mobilisa- 
tion came, the carriage of troops and munitions 
could go forward with smoothness and alacrity. 
Ever since the Volunteer Movement of 1859 had 
its origin, plans—feeble and tentative—were set 
on foot to permit the transport of large bodies of 
military in time of war. As the network of railways 
increased, as rolling-stock multiplied, and communi- 
cations between routes grew more intimate, organ- 
isation moved on parallel lines, and every year 
saw new time-tables adapted for mobilisation, 
each more complete than the last, and more thorough 
in its arrangements. The regularity of despatch 
and the arrival of troops at their destination in 
the early days of the war testify to the value of 
peace time preparations, which enabled the railway 
officials, immediately on the outbreak of hostilities 
to meet the demands made upon them by the military 
authorities. The railway system is a complicated 
piece of mechanism, that would, if imperfectly 
organised, inevitably break down under the strain 
of abnormal demands, and possibly precipitate the 
army and the country into a mass of confusion 
worse than if the railways had never existed. 
When it is remembered that the Government took 
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over no less than 130 separately-owned railways 
and worked these as a unified system, it will be 
better understood what had been the work of the 
Railway Executive Committee, the body to whom 
the task of organisation had been entrusted. The 
principle of establishing physical connections 
between the various railway systems had been 
carried to such an extent, that at the outbreak of 
war, the construction of only four new junctions 
was recommended by the War Office, but even 
without these, the perfected system permitted the 
rolling-stock on all lines to pass without break from 
Penzance to Thurso. Although the railway routes 
had never been designed for strategic purposes, 
yet the various lines, branches, links and com- 
munications had been so planned and were so 
complete in themselves, that though schemed by 
commercial companies to meet the demands of 
their own transport, yet they served the military 
purpose as effectively as if they had been specially 
designed. It is illuminating to contrast the small 
staff of the Railway Executive Committee with the 
numerous personnel which seemed indispensable 
to some other State Departments. At the out- 
break of hostilities the staff consisted of six persons, 
but soon after it was found necessary to increase 
this number to eight, and by the spring of 1917, 
the staff numbered no less than 17. An account- 
ant’s committee undertook the important and 
responsible duty of distributing among the con- 
trolled railway companies the sums due to them 
on account of work on munitions, for the monthly 
and annual claims for compensation, arrears of 
maintenance, interest on capital, and other items. 
The money that passed through the hands of this 
committee exceeded 227,000,000/., yet the business 
was managed by a few competent persons. The 
actual staff with which this committee started was 
only three, and at the time of its greatest expansion 
did not exceed 12. The author, we imagine, has 
not a little pleasure in contrasting this modest 
assistance with the “ grandiose” scale in which 
the Ministry of Transport subsequently constructed 
its staff and apportioned salaries. 

Many details concerning the plan of mobilisation 
are given to show the demands that were made 
upon railway transport, and the readiness with 
which they were met. The picture is graphic, 
enabling us to live through those anxious times 
again, see the hurrying of the trains, the despatch 
of troops, the bewildered Territorials hurriedly 
brought back from camp, the stranded excur- 
sionists clamouring to be returned to their homes, 
the precautions to protect bridges and railways 
from alien suspects, and almost simultaneously 
the arrival of the homeless people from Belgium 
robbed of their possessions and maddened by panic, 
hurrying to these shores for shelter in every kind 
of vessel that could be pressed into the service. 
But though much was attempted in those first 
few days, there was no actual breakdown and the 
programme went forward with such perfect success, 
that the trains arrived at Southampton generally 
in advance of their schedule time. In eight days 
from August 10-17, 334 trains carried to South- 
ampton 69,000 men, 21,000 horses, 166 guns, with 
some thousands of tons of baggage, bicycles and 
other vehicles. It all seems very far away now, 
but the author’s picture is worth studying, if it 
makes us appreciate more exactly the effect that 
rail power, organised and operated with efficiency, 
has in determining the course of war. It was rail 
power that enabled the Battle of Mons to be fought 
a fortnight after the embarkation at Southampton 
had begun. 

It is this lesson of the value of railways and of 
transport that Mr. Pratt seeks to bring home, by 
showing the part the railway service has played 
in very varied capacities, and in every emergency 
that has arisen. Is there a shortage of wagons for 
the Army? The companies have to trace the 
cause and show the extent of the misusage that is 
rampant, and supply the deficiency. Are ambulance 
trains needed for the Army or the Navy? The 
Railway Executive are asked to adapt exisitng 
rolling-stock to the pressing need. Is mobility 
impaired by want of locomotives ? The companies 
have to supply them, though their store may be 
so depleted that the home service is prosecuted 
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with difficulty. Rails have to follow the same road 
as the rolling-stock, and finally when the railway 
yards are stripped of their equipment, comes the 
request for 200,000 sleepers to be taken from the 
supplies in hand, the need for new lines on the 
Western front being so urgent that the delay in 
obtaining sleepers from other sources may prove 
fatal. And not only is this drain on material 
continuous and incessant, but the companies suffer 
from the loss of many of their most competent 
servants. With demands for rapid delivery of 
manufactures stores fron the Ministry of Munitions, 
with increased passenger traffic owing to the desire 
of many to escape from the Metropolis on account of 
the alarm created by air raids, with the transport of 
prisoners of war and of men on leave, with carriage 
of goods on an unprecedented scale, especially of 
coal and oil for the Admiralty, the staff of competent 
and trained servants was materially reduced, The 
companies’ employees contributed 184,000 men to 
the defensive services of the realm, while 2,000 
officers of high training and profound skill in manage- 
ment, were withdrawn to render temporary services 
to the Government. The author finds it easier 
to tell us that the work was done, that every demand 
was met, than to say how it was done with the men 
and material at command, But the truth is that men 
and women worked in those days as they have not 
worked since, and the enotmous amount of energy 
latent in the nation was disclosed and drawn upon. 

Have the services rendered been adequately 
compensated is a question that is debated at some 
length. The original agreement with the Govern- 
ment on assuming control over the railways under 
the Act of 1871, arranged that the compensation 
to be paid should be the sum by which the aggregate 
net receipts of the railways for the period during 
which the Government were in possession fell short 
of the aggregate net receipt for the corresponding 
period of 1913. There were subsequent revisions 
of the general terms, mainly on account of the 
increase of wages, arrangements being effected by 
which 25 per cent. of the war bonus granted to rail- 
way employees who came within the Railways 
Conciliation Scheme, should be borne by the rail- 
way companies and not by the Government. Sub- 
sequently, as it was admitted that the new works 
erected by the companies were earning revenue 
of which the Government reaped the benefit, while 
the respective companies had to meet the interest 
accruing on the new capital, it was agreed that a 
further sum of 4 per cent. should be paid on all 
moneys, expended on works, rolling-stock, plant 
and land during the time such works were under 
control. Further the Government were to make 
a cash payment to each of the controlJed companies, 
equal to the difference between the book value of 
the stores in stock on August 5, 1914, and the value 
of the same quantities of similar stores at the end 
of the period of control. Apparently these are the 
only pecuniary obligations on which the Govern- 
ment entered with the companies, and it is generally 
considered that the Board of Trade made a very 
good bargain on behalf of the country. But Mr. 
Pratt does not help us to form a distinct estimate 
of the amount, When the service was “ nominally 
free,” and such service was not paid for at the time 
it was rendered, it was assumed that the unpaid 
service would increase, to a corresponding extent, 
the deficit in the railway companies’ revenue, 
determined by comparison with that of the standard 
year of 1913, which was to be made good by agree- 
ment. It is evident therefore that if in any one 
year the net receipts of the controlled companies 
were equal to those of 1913, the whole of the Govern- 
ment traffic would be carried absolutely free. A 
necessary corollary is, that however great the traffic 
might become, the profit could never exceed that 
of the normal year of 1913. In estimating the 
pecuniary value of the company’s services to the 
nation, therefore, it is necessary to compare the 
amount of the compensation due for any one year 
under the guarantee, with the sum total of the 
charges the Government would have had to meet 
if they had paid cash. Apparently the data exist 
for framing an estimate of the difference, but the 
author does not quote any figures, and we are 
forced to imitate a similar discretion. 








A very interesting chapter is that bearing on the 
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relations between railway and coasting services. 
The author made himself so familiar with trans- 
port questions that his handling of this problem is 
very illuminating, and we regret that want of 
space prevents us from giving a satisfactory 
summary. The war effected a reversal in the 
circumstances under which an active competition 
had been carried on between the two methods 
of transport, since the advent of the railway 
era. When the coastwise shipping interests 
flourish, the railways complain of loss of trade, 
and when the railways secure increased traffic, the 
coasting shippers ventilate their grievances. Efforts 
at compromise have led to the establishment, and 
withdrawal, of so-called ‘‘ emergency rates.” A 
permissible ‘‘ Refusal of Traffic ’’ agreement became 
for a while a burning question. A method of 
subsidies, based ona kind of sliding scale, was tried, 
and only recently abandoned by the Ministry of 
Transport. The interests of railways and of the 
coasting trade are apparently incompatible, and are 
certainly not accommodated yet. The author is a 
safe guide through all these intricacies of transport 
economy, and we regret that the demands upon 
our space prevent us from following him in his dis- 
cussion of the vexed question of pooling all pri- 
vately-owned wagons on railways, or of that broad 
scheme of amalgamating railway companies into 
groups, inaugurated by the Ministry of Transport 
with the view of avoiding uneconomical competition. 





Rays of Positive Electricity and their Application to 
Chemical Analysis. By Sir. J. J. Tomson, G.M.,, 
F.R.S., Master of Trinity College, Cambridge, Professor 
of Experimental Physics, Cambridge. Second edition, 
Pree Longmans, Green and Co., 1921. [Price 

- net, 

In the concluding chapter of his well-known text- 
book on Heat, Clerk Maxwell observed that the 
atoms were “unalterable by any of the processes 
which go on in the present state of things” and 
that they were “the only material things which 
still remain in the precise condition in which they 
first began to exist.” The edition from which we 
have abstracted the foregoing was published in 
1880, but the views there expressed did not long 
remain unchallenged. In his “ Naturalism and 
Agnosticism,” James Ward criticised the claim on 
philosophical grounds, whilst on the Continent, 
and particularly in Germany, there grew up a school 
which denied that the atom had any objective 
reality ; being merely a convenient fiction, the 
utility of which was being rapidly discounted by the 
progress of abstract thermodynamics. 

This creed is now known to be untenable in 
view more particularly of the phenomena associ- 
ated with radioactivity, so that in this regard 
Maxwell’s belief has been substantiated, but his 
contention that the atoms were unalterable by any 
of the processes which go on in Nature, broke 
down when, in 1897, the author of the work we 
are reviewing showed that it was possible “to 
knock chunks off them,” in the shape of elec- 
trons. The atoms accordingly had a structure, 
and during the past twenty-five years many 
physicists have laboured to lay this bare. As 
Henri Poincaré once obseryed, the chink, through 
which information can reach us as to the internal 
structure of the atom is a very narrow one, and to 
gain access to the actual interior, extremely powerful 
agents, such as are afforded by the a particles 
and by the y radiation have to be employed. 
These have shown that the core of the atom is 
extraordinarily minute and is charged with positive 
electricity which is surrounded by shells of electrons, 
and it is the outermost of these shells which is 
responsible for such atomic properties as constitute 
the subject-matter of chemistry. The chemist, 
however, can tell us merely the characteristics of 
a mob. Even if he uses the spectroscope, he 
requires so large a number of atoms to work on 
that had we no better test for the existence of 
humanity we would only just be beginning to 
suspect that the earth was inhabited. By electri- 
fying an atom, however, the work of detection is so 
facilitated that even a single atom may manifest 
its existence, as is well exemplified by Crookes’ 
spirothariscope, where the impact of each individual 
a particle is registered on the phosphorescent 
screen. ‘These a particles are, of course, spon- 





taneously electrified, and what is still more important! of pressure between the two compartments. Full 


spontaneously accelerated, the speeds obtained by 
them being far in excess of what it has up till 
now proved practicable to attain by artificial means. 
The electrified atoms and molecules, which con- 
stitute the canal strahlen discovered by Goldstein in 
1886, have much more moderate velocities, being 
of the order of 500 miles per second, in place of the 
20,000 or so with which the a particles move, 
but nevertheless the investigator who studies the 
behaviour of atoms and molecules by the positive- 
ray methods developed by Sir. J. J. Thomson, can 
deal satisfactorily with quantities of matter which 
may be regarded as infinitesimal relatively to the 
smallest masses the chemist can successfully handle. 
From time to time, Professor Thomson has described 
the progress of these researches in lectures delivered 
at the Royal Institution, and these have been 
pretty fully reported in our columns. As was 
fitting both to the occasion and the audience, in 
delivering these lectures the Master of Trinity 
employed his remarkable powers of clear exposition 
rather to explain the nature of the mechanism 
at work and the conclusions attained, than to 
a discussion of the mathematics involved, or to a 
minute description of the experimental details. 
The omission is made good in the present volume, 
where the precautions essential to success ‘are 
minutely described, and the elementary theory of 
the apparatus adequately developed. 

Goldstein discovered that if in a discharge tube 
the cathode were perforated there streamed through 
the opening a peculiar system of red rays which were 
capable of causing certain substance to fluoresce, 
if placed in the path of the rays. Subsequently 
Wien showed that these rays were deflected when 
they passed through a strong magnetic or electric 
field. The theory of such deflections shows that, 
when such fields are simultaneously applied to a 
fine pencil of these canal strahlen or positive rays 
of the same kind, but moving with different veloci- 
ties, the locus of the points of impact will be a 
parabola, and that by measuring the displacement 
from the point struck by the undeflected rays the 
mass of the particle producing any particular 
parabola could be calculated. 

The physical verification of this deduction, 
however, met with extraordinary experimental 
difficulties. At the outset it was hardly possible to 
demonstrate more than that the positive rays 
consisted of positively-charged particles of approxi- 
mately atomic dimensions, whilst as now developed, 
positive-ray analysis appears to provide the simplest 
method of determining atomic weights. Where 
chemical methods are used not merely must a 
relatively large mass of material be available, but 
this must be purified with extreme care. With the 
positive-ray method a mere trace of the element 
suffices, and no particular pains need be expended in 
purifying the sample to be tested, whilst the 
accuracy already attained approaches that of the 
best chemical determinations, and will almost cer- 
tainly be ultimately found to surpass this standard. 

The early difficulties arose from the fact that 
if the pressure in the discharge tube was reduced 
beyond a certain limit no current d and no 
positive rays ‘were obtained, whilst if the pressure 
were high enough to secure the satisfactory working 
of the discharge tube, the positive rays in their 
path from the hole in the cathode to the phosphor- 
escent screen, came into collision with so many 
molecules that they were scattered in all directions 
and the screen showed accordingly mere blobs 
of luminosity instead of a sharply-defined and 
measurable trace. The difficulty was overcome by 
dividing the tube into two compartments com- 
municating only by a very long and fine hole through 
the cathode. The portion in front of the cathode 
constituted the discharge tube, and in this the 
pressure is maintained at the value found to give 
the best results, whilst in the chamber behind the 
cathode which the positive rays traverse on their 
way to the screen a much lower pressure was main- 
tained by connecting it to tubes filled with charcoal 
and immersed in liquid air. The channel through 
the cathode consists of a copper tube about 2} inches 
long 7 mm, or less in diameter, and through 
this the rate of diffusion is so slow that there is 
no difficulty in maintaining a considerable difference 





details are given in Professor Thomson’s book. 
The pencil of positive rays comes through the fine 
tube, and this must accordingly be quite straight. 
The target now used is a photographic plate, by 
means of which permanent records are obtained 
which can be measured up at leisure. The time 
of exposure varies from 14 hours to 2 hours. For 
adjusting the apparatus preparatory to taking a 
photograph a screen covered with Willemite is 
used, which phosphoresces under the impact. 

One of the most striking of the earlier observa- 
tions made was that neon was a mixture of two 
isotopes, the existence of isotopes though inferred 
from radioactive phenomena, had not at that time 
been satisfactorily demonstrated. 

Sir J. J. Thomson gives a very interesting dis- 
cussion of the origin of the charged ions which 
constitute the positive rays. He concludes that 
for the most part they do not arise from molecular 
collisions, but are secondary effects, and are due to 
radiation. This is in accord with views as to the 
cause of chemical dissociation which the author put 
forward in a paper published in the Philosophical 
Magazine so far back as 1884. In this paper he 
pointed out that if the dissociation of iodine were 
directly due to molecular collisions the rate of 
dissociation should increase as the square of the 
number of undissociated molecules present, whereas 
experiment proved that the rate varied as the 
number present and not as the square of that 
number. He suggested accordingly that the 
effective agent was radiation. This view has 
recently been revived by Professor Perrin, and fits 
in remarkably well with many firmly-established 
facts of observation, though, we believe, there are 
still some outstanding difficulties. 

In a later section of his work, Professor Thomson 
develops further those far-reaching views as to the 
meaning of valency and the nature of chemical 
action which have led to the exceedingly interesting 
and suggestive speculations of Longmuir and others. 
He points out that chemical compounds can be 
divided into two distinct classes. In one class the 
constituent atoms are individually neutral, whilst 
in the other class the act of combination involves the 
passage of an electron from one atom to its yoke- 
fellow. The resultant compound is neutral, but 
the distance between the positive and negative 
charges which neutralise each other is far greater 
than it is in a neutral atom. The stray field which 
is responsible for the residual valency is accordingly 
far stronger, and the molecules associate readily 
with each other to form compound molecules. 
Moreover, such bodies have an abnormal specific 
inductive capacity, and ionise salts dissolved in them. 

The speed of the positive rays being of the 
order of 500 miles per second and the distance 
between cathode and target being less than a foot, 
any particular particle is under observation for only 
an almost infinitesimal time. It is not surprising, 
therefore, that the presence of compounds has been 
detected, which are so unstable that they have 
never yet been observed outside of the tube. Shortly 
after the discovery of argon, Bertholet professed ‘to 
have succeeded in making it enter into chemical 
combination, but his observations were not con- 
firmed, and so far as present evidence goes the 
inert gases as we know them in the mass are in- 
capable of taking part in chemical combinations, 
although the fact that they can be liquefied seems 
to indicate that they are not entirely devoid of 
residual affinities. This is confirmed by the positive- 
ray analysis, where evidence has been found not 
only of double molecules of helium, but of a com- 
bination of helium with hydrogen. Another curious 
aggregate found is the molecule H,, that of ordinary 
hydrogen being represented by H,, and it would 
appear that even higher complexes of H are met with. 

The volume under notice concludes with a highly 
suggestive discussion of the mechanism involved in 
the formation of chemical compounds. 
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Rust PreveNTION By Or Fiums.—Oil films prevent 
the rusting of iron, but they are not impervious to water 
vapour. Hence mere oiling cannot prevent the corrosion 
of rifle barrels, on the inside of which the discharges of 
the explosives have deposited potassium chloride, 
which absorbs atmospheric moisture ; liquid water then 
comes in contact with the iron. Other bad influence 
from traces of salts were also observed by W. J. Huff, 
of the United States Bureau of Mines, when inquiring 
into the problem, It was suspected that oiled polished 
steel wares packed by certain men were more apt to rust 
than others, and the rusting seemed to be connected 
with the finger prints of these men (Chemical and Metal- 
lurgical Engineering, November 9). Rifle barrels should 
carefully be washed and dried by wiping, after havi 
been discharged, and then be oiled. The washing an 
still more the drying are, however, difficult in some 
inaccessible of barrels and other mechanisms. 
Huff therefore tried whether certain emulsions would 
take up the water and thus inhibit corrosion. He found 
that an emulsion of ammonium oleate in water contain- 
ing 2 per cent. of the oleate or a mixture of this emulsion 
with transformer oil would not corrode; he recom- 
mends washing, rinsing with this emulsion and oiling. 
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DESIGN AND CONSTRUCTION OF USS. 

PASSENGER STEAMERS.* 
By Mr. E. H. Rigo, Member of Council. 
(Concluded from page 839.) 
The Beginnings of our Post War Passenger Fleet.— 
During the war our dependence on allied transports 
for the army troop movements was only mitigated by 
our few pre-war troopers and liners and by enemy 
tonnage seized in our harbours and elsewhere. This led 
to the ordering of some 20 odd large, and some 30 odd 
moderate sized transports at Newport News, Bethlehem, 
New York Shipbuilding Corporation and Hog Island. 
None of these vessels was completed prior to the armis- 
tice, and some were subsequently cancelled, mainly the 
smaller ones at Hog Island. These ships are now in 
service, some as troopers (Hog Island) and some as 
passenger liners, with the latter of which only are we here 
concerned, 

A brief description of these passenger ships is in order 
and may well be given in tabular form. Of the larger 
ships, Newport News built 2, Bethlehem 5, and New 
York Shipbuilding Corporation 9, a total of 16 ships 
of some 225,600 gross tons ; the smaller ships number 
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smaller ships entirely by the New York Shipbuilding 


Corporation. 

5. Unusually large steaming radius to enable Pacific 
Ocean and South American trades to be adequately 
negotiated, 

6. The similarity of bow and stern is unpleasantly 
noticeable, this being an inheritance from war days. 

Since the launching of these vessels there has been a 
considerable general interest displayed in passenger 
ships ; numerous designs for large vessels have been 
prepared which, doubtless, will bear fruit in due season. 
As business gets back to normal it will carry with it a 
demand for vessels of this character to balance our 
merchant marine. 

The appearance of a vessel of the “Old North State” 
type is well shown in Fig. 1 on this page, while the eleva- 
tion and deck plans are reproduced in Figs. 2 to 11 on 
page 848, and in Figs. 12 to 14 on page 849. A photo- 
graph of a vessel of the American “ Legion” ¢ is 
reproduced in Fig. 15 on page 850, and the elevations 
and deck plans are given in Figs. 16 to 27 on Plate XLV., 
which accompanies this issue. 

Interior Decoration.—No paper of this character can 
be complete without reference to such an important 
feature of passenger ships. The first requisite from 
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7, all built by the New York Shipbuilding Corporation, 
totalling some 73,800 tons gross. ; 
Their outline particulars are as follows :— 





Old North American 
Item State Class. Legion Class. 
; (Figs. 1 to 14.) | (Figs. 15 to 27.) 

ft. in. ft. in. 
Length overall .. “< ee 522 8 535 2 
Beam, moulded * i 62 0 72 0 
Depth, moulded ¢ ee 42 0 50 0 
Load draught .. e i, 82 3 30 7 
Corresponding deadweight .. 13,000 11,400 

Sea speed, knots ~~ - 14 174 
jhaft horse-power ~ & -- 12,000 

ndicated horse-power . . on 6,500 _ 
Boilers (oil fuel). . of oh Scotch Water tube. 

Motive power y Reciprocating Geared 
engines turbines 
First-class passengers .. ob 78 260 
*Third-class passengers o> —- 300 
Gross tonnage .. o” as 10,540 14,100 
Crew he ve od of 117 134 
Bulkheads 7 ae os 11 13 











*T wo of the smaller ships are being fitted for third-class 
passengers in the top *tween decks. 


A few words on the outstanding characteristics of these 
ships may be in order :— t 

1. Passenger Accommodation,—This is usually spacious, 
as may be inferred from the size of the ship and the 
number carried. Large rooms, beds rather than bunks, 
numerous private bathrooms, and ample public rooms are 
noticeable, especially in the larger vessels. Running 
hot and cold water is supplied in the rooms. 

2. Cargo Handling.—Both in the number of hatches 
and in the facilities at each hatch, this feature is especially 
well cared for, quick turn around being thus possible. 

3. Unusually Close Subdivision.—Being laid down as 
three-compartment ships for wep service in the war 
zone, these vessels are all very well bulkheaded, especially 
the larger ones, where cargo is not so important. 

4. The interior decoration has received greater care 
than usual, our colonial period supplying the dominati 
scheme of architectural effect. This has been modi 
in certain spaces, such as the verandas, tea rooms and 
smoking rooms. Furniture, decorations and dra; 
were from designs by W. and J. Sloane, of New York. 
The architectural plans for the larger ships were main} 
by the Bethlehem Shipbuilding Corporation and for the 








* Paper read at the twenty-ninth general meeting of 
the Society of Naval Architects and Marine Engineers, 
held in New York, November 17 and 18, 1921. 





the point of view of the passenger, after that of the 
neral good or bad repute in which ‘ue line and ship 

e sails on is held, is that the general arrangement of the 
accommodation shall be wk as to contribute to his 
comfort—enough promenade space and open decks for 
games, ample ventilation at all times and heat in winter, 
well-arranged staterooms and public rooms, access to 
all parts under cover, An essential factor in all this is 
the interior decoration, We have had very few papers 
on this subject, but one in 1915 by Mr. H. B. Etter stands 
out as a valuable and interesting contribution to the 
transactions ; @ careful reading of this paper will repay 
anyone interested in the subject. ; 

The architectural or decorative atrocities of a hotel 
can frequently be recovered from by seeing nearby grand 
and varied scenery, or by absence for short periods. 
Not so with a ship: once you start, the scenery is, 
generally speaking, the sea and then more sea. Also, 
you are there to the end of the voyage, and if it is a 
three or four-week voyage, third-rate efforts at decoration 
can try men’s souls, 

As in Pullman cars, so in ships, we have happily got far 
away from the days of heavily applied ornamentation, 
just as in our houses we demand decoration and furniture 
which combine grace and usefulness. 8o in ships it 
has been realised more and more that good interior 
architecture and decoration do not necessarily involve 
additional expense, or rather expense beyond an imme- 
diately appreciable return in the enhanced reputation of 
the vateal ta question in attracting passengers. Compare 
the beauty and general attractiveness of the United 
Fruit Company’s steamers with the vast majority of 
pre-war coastwise passenger vessels. The United Fruit 
Company has not lost trade by the quality of its ship's 
arrangement and decoration ; it is by no means a weak 
and struggling line, made so by wasting its substance on 
expensive interiors. Visit or travel on one of its steamers 
and then do the same on any of several coastwise liners ; 
the wood and paint are there, but the decorative effects 
that could have been obtained from the same wood and 
paint are not. 

Of the later periods which lend themselves to ship 
decorative architecture the Tudor and Flemish are 
found most frequently in smoking rooms; the periods 
of Louis XIV. KV and XVI of France in the music 
rooms, lounges and galleries. Read the published 
descriptions and visit modern liners ; it is hard to realise 
the variety of styles which can be adapted to ship 
decorations. From classic and Gothic in lesser amounts 
We pass on to a wealth of the Renaissance of Italy and 
of Sednop. to the English and Dutch evolutions and, 
lastly, to our own Colonial, the keynote to the decoration 
of our t-war ships of the American “ Legion ” class. 

We have heard vately of ships that were overdone 
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narrower houses, fewer rooms abreast and more chance 
for windows directly opening out on deck. The old 
plen of individual outside doors has given place to inside 
passages and doors, with outside windows, a cooler 
arrangement anyhow, avoiding the backing up of rooms 
against heated casings and enabling all available space, 
along the centre line to be utilised for toilets and baths, 
the best scheme for drainage and water supply, also for 
exhausting foul air directly from these spaces. 

Single-Berth Rooms.—No doubt this is a feature 
appealing to all people travelling alone; the comforts 
of a little place all your own for the voyage need no 
eulogies. On the North Atlantic such rooms are now 
numerous ; elsewhere they are not unknown. A most 
ingenious plan that can be used in all vessels, particularly 
in those with ample *tween-deck height, is that of placing 
two berths over each other, but so stepping the dividing 
bulkhead that one berth is in one room and the other 
in another room; in one room there is a lower berth 
only and in the other an upper berth only. I do not 
recall which line gets the credit for the scheme, but it is a 
good one. 

Details of Construction.—Standard transverse framing 
continues to be the general rule for passenger ships. 
Wide-spaced framing is often adopted in order to get a 
spacing that suits details of accommodation better. 
If pushed to extremes, framing too deep for good hold 
capacities may result, besides very heavy shell plating : 
in way of machinery, deep framing does not affect 
capacity ; carefully applied, it can be made an advantage. 

Longitudinal framing has not the same strong hold 
as in oil tankers and in long shallow vessels of all classes ; 
vessels for rivers, &c., will always do well to consider 
longitudinal framing, but for deep-sea passenger vessels, 
with many decks, its advantages are not so clear. 

Cruiser sterns for twin and multiple screw ships are 
here and do not need so much arguing for as a decade 
ago; there are still people who do not like their looks 
and, of course, that is their privilege. They have solid 
merit, however, in improving stability and speed per- 
formances. For single-screw ships they are generally 
out of place. 

Electric are welding has found a definite place in ship- 
yards; without getting too enthusiastic and hailing 
the all-welded ship and the exit of the riveter, driller and 
caulker, it remains a fact that there is ample room 
for a welding department in any big yard to work on 
details, and that not altogether, by any means, on what 
we may politely term “correctional ”’ work. 

Wooden decks inside quarters are well nigh a thing 
of the past in ocean ships ; there are several satisfactory 
plastic deck coverings for all interior spaces other than 
those generally cemented and tiled. There are also 
several forms of cork flooring which give good results. 
Parquet may be desirable for inside dancing spaces 
Wooden decks are still premier for open deck spaces 
over quarters and for promenades, 

In order to shorten turn around in port, either ship 
or dock, and sometimes both, have to be better equippec 
with cargo gear than was, only a short time ago, con 
sidered proper. The Old North State and Americar 
Legion classes fully bear this out, their twin derrick 
systems and numerous hatches having been commented 
on in every port visited. It should be noted that their 
close subdivision accentuates this feature. 

The recent revisions of the rules of all the classification 
societies have placed in the hands of the shipyard: 
methods of designing structure and details which enable 
much quicker and better work to be done. 

Joinery work is not so dependent on wood for panels as 
formerly ; as with sanitary floors, so with panelling, 
there are now on the market several satisfactory com- 
position boards, and panels of these, mounted directly 
on the tongue and groove partitions, enable the two 
sides of a bulkhead to be fashioned to suit the furniture 
to much better advantage than with ordinary panels. 
Lighting, heating and ventilation have improved of 
late ; steam heat is largely replaced by electric radiators, 
which are particularly adapted for individual room 
heating in association with a thermo-tank system 
raising all the air to about 60 deg., leaving the balance 
required to be supplied by electric radiators. 

With oil fuel, piping problems become more complex ; 
the air escapes from the amidship tanks are sometimes 
difficult to handle in way of passenger spaces, an ex- 
cessive possible head on rhe tanks being only avoided by 
taking them out through the shell. Oil fuel galley 
ranges are also a modern touch in oil-burning ships. 

Communication and indicating devices get more com- 
plicated, fire-alarm systems, pneumercators, gyro- 
compass systems and submarine bell listening devices are 
among the newer modern tendencies. 

Better bulkhead subdivision has helped fire protection ; 
with alternates carried up to the top decks, modern ships 
have been afforded a much better chance of confining 
and subduing a fire. 

The extra boatage now fitted\on passenger ships has 
given trouble. Better bulkhvads argue for less boats 
though “* boats for all’ is rightly the generally recognised 
minimum acceptable. The writer feels that more rafts 
might well be allowed, especially where bulkheads are 
good. 

Compulsory air ports on the lowest passenger deck 
might well be reconsidered. They can seldom be opened 
at sea, they are menaces when so opened, and more 
reliance on good lighting and ventilation from above 
appears to be a better solution of the question, particu- 
larly where cabins replace open steerage quarters. 
Warships get along very well in that respect, where men 
are berthed behind armour with no side ports. 

The extent to which oil has been substituted for coal 
as a fuel calls for comment. Lloyd’s returns indicate 
that 22} per cent. of the world’s total gross tonnage 
uses oil for propulsion, as compared with 3 per cent. 


in 1914, a stupendous increase and one that is mainly 
in vessels of American registry. Correspondingly coal 
has dropped from 89 per cent. to 724 per cent. for the 
same period. This has resulted in a great increase in 
oil construction, both for ordinary ships’ bunkers and 
for oil tankers. From the point of view of this paper, 
the recent conversion from coal to oil of several famous 
liners is to be noted, also the fact that our ships of the 
American ‘“ Legion” and ‘‘Old North State” classes 
are all primarily oil burners. 

Standardisation.—This heading to many here will 
seem like the beginning of a discussion of the methods 
of making a series of progressive runs over the measured 
mile ; it does not mean this form of standardisation, 
but refers to the general one of engineering standards. 

It is not necessary to state that a great deal of work 
has been done of late years, on both sides of the Atlantic, 
looking to the obtaining of the benefits of standardisation. 
When in Europe last year I was much impressed by the 
work done, under Sir Archibald Denny’s genial and able 
leadership, by the British Engineering Standards 
Association. They have revised their rolled steel 
section standards, inviting us to co-operate. Some work 
has been done here along those lines, and this society, 
with others, has appointed committees to act in con- 
junction with the American Engineering Standards 
Committee. As a result of the war we are in much 
better shape than formerly as regards the obtaining of 
a wider range of steel sections suitable for shipbuilding 
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and are not without hope of being in better shape yet, 
once the revival of business brings the exporters to realise 
the benefits of standardisation. 

The British have gone further and are at work 
standardising ship fittings as far as found practical and 
desirable ; this is a far-seeing step in the maintenance 
of their shipbuilding position, and one we should not 
lose sight of. 

The work done in the standardisation of marine oil 
engine construction has been fully covered recently 
in publications devoted to the internal-combustion 
engine. 

Considerable progress has also been made abroad 
in standardising steam marine reciprocating engine 
and Scotch boiler construction, as far as moderate and 
low powers are concerned. This is advantageous in 
more ways than one. It facilitates construction and, 
equally important, it facilitates upkeep. With standard 
shafts and other parts, which are most liable to need 
replacement, available the economy to be realised by 
quick repairs and consequent absence of delay should 
need no argument before this body. 

Anything which helps standardisation along rational 
lines should have our united support ; we have the fleet 
now to give us the opportunity. Standardisation has 
been pushed too far in some quarters, but after the 
exaggerations of the over-zealous have been eliminated, 
there is still a large field to be covered. The claims 
for the prompt execution of repairs is one that should not 
be aveliedeaa it is an aspect of standardisation that 
deserves more attention than it has received, though 
it is largely taken care of by standardised construction. 

Referring again to the question of engineering standards 
the success attending the presentation of the John Fritz 
medal to Sir Robert Hadfield last summer and the 
accompanying international engineefing conferences 
constitute another link in the chain leading up to more 
effective engineering co-operation, which naturally 
includes standardisation. 

Competition and the Future.—Prior to 1914 the British 





and Germans divided the lion’s share of the world’s 














‘romeo od carrying; it is not so now. Germany no 
onger has a passenger-carrying fleet worthy of the name. 
Besides ourselves, the ancient empire of the Mikado has 
now come into a prominent place in passenger-carrying 
circles, at least as far as the Pacific is concerned. As an 
indication of the need that still exists for passenger 
ships, the following table is of interest; its meaning 
under normal conditions of world intercourse and trade 
will not necessarily be the same as under present 
conditions. 

World’s Sea-Going Tonnage. 














+ 1914. 1920. 
gross tons gross tons 
Liners and intermediate vessels 13,345,000 12,107,000 
Cargo ships. . ° - 24,935,000 32,518,000 
Tankers .. ba 1,479,000 42,934,000 * 
Totals 39,759,000 47,559,000 





The lines of tied-up cargo ships are well explained by 
the above figures, which are a variation of Lloyd’s regular 
returns, taken’from a paper* read by Mr. Ballard last 
year before the North-East Coast Institution (England). 
The shortage in ocean passenger ships is brought out, 
also the wisdom of the Government in deciding to finish 
the main programme of war-time transports later con. 
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verted to passenger ships. In using the word shortage, 
care must be exercised to discriminate between present 
and normal times. The strength of our position in 
cargo-carrying tonnage is not yet reflected in the 
passenger-carrying trade, but with our operators in the 
passenger trades encouraged by the delivery of new ships 
and by the reconditioning of captured vessels, the outlook 
for the future is brighter than it has been for at least 
two generations. There is also some encouragement for 
builders in that the void in their yards caused by the 
prevailing lack of cargo ship orders may be partly filled 
by orders for passenger ships. 

Indications are not lacking that our Pacific and South 
American trades are soon going to become well developed. 
On the North Atlantic we are not as yet adequately 
represented. It is true that there are some ships under 
the flag, but these are not generally of such size and type 
as to command an adequate share of the trade. The 
Italians and French have some excellent vessels in that 
run, notably the new Paris. The Leviathan remains at 
her dock. Her long idle spell is bad enough, but the 
lack of policy which kept her not only tied up, but out 
of condition as well, is a severe blow to our place on the 
Atlantic. The writer feels that the lack of enterprise 
in this direction is only temporary ; the world will not 
be content to go backwards in passenger liner develop- 
ment indefinitely. ; 

The Pacific has given one sign of renewed progress in the 
Empress of Canada. She is almost as much a step in 
advance over Pacific Ocean average as the Mauretania 
was in the Atlantic, though this may be held to be 
somewhat of a stretching of facts. Nevertheless she 
is clearly a noteworthy vessel, and brings cheer amid the 
dark clouds of the recent enforced lack of advancement 
in design. Our new liners will not long occupy any 
leading place among noteworthy ships, so that our 
hold on the trade will before long demand larger and 
faster vessels. The laying down of a 30,000-ton passenger 





* See ENGINEERING, vol. cx, page 837 and vol. cxi 
page 186. 
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ship by Harland and Wolff for the Holland-America 
Line is reported, this being the largest vessel commenced 
in Britain since the war. The end of the retrogression 
in size ms ro to be in sight. 

In concluding, it seems to be a safe forecast to make that 
passenger-ship construction will figure somewhat pro- 
minently in our bigger and best equipped yards during the 
next few years, particularly when it is remembered that 
a considerable number of ships now running would, 
but for the war, have been out of service ere this and that 
they will need replacement just as soon as practicable. 





WIDENING THE FIELD OF RUBBER 
MANUFACTURING. 

Discoursing on ‘“‘Widening the Field of Rubber 
Manufacturing,’’ on December 15, before the Institution 
of Rubber Industry, Mr. Fordyce Jones, chairman of 
the Reliance Rubber Company, remarked that the rubber 
industry was no longer in its infancy, as was often said, 
but was rather suffering from senile decay, though it 
seemed once more to be on the upward curve of emergence 
from a chaotic state. They had to improve their line 
and to sell more, 

While as regards colour Britain was producing some 
beautiful and some dirty reds, pinks, drabs, greys, and 
occasionally good non-blooming (#.e., not sulphuring-up) 
blacks, a clean white being practically non-existent, 
foreign manufacturers—by which Mr. Jones essentially 
meant Americans—supplied beautiful blue, bright yellow, 
tan and chocolate-brown goods. Blooming was fatal to 
surgical, sporting and domestic rubber ware. The trouble 
was partly due to the moulds; instead of steel moulds, 
which he himself had been unable to obtain over here, 
moulds of cast-iron, aluminium and white metal were 
largely used, apart from glass and porcelain reserved for 
exceptional cases. 

Another chief impediment referred to was the want 
of co-operation leading to absurd competition. Trade 
secrets not worth keeping were still anxiously guarded. 
The much-discussed over-production of rubber, said to 
call for a limitation of the output, was less real than 
the under-consumption of rubber merchandise. The 
American bath room was full of rubber goods hardly 
known over here; in America 4} lb. of pure rubber 
were manufactured per head of population, against 
1} lb. in this country. There were boundless fields for 
expansion; to secure that Mr. F. Jones recommended 
judicious and ample advertising, good shop displays, 
a rubber newspaper, “educational propaganda ’’— 
a rather grand term for proper directions of 
quality, one best, and one medium, but no more, fair 
prices, &c. 

The discourse was in many respects a severe lecture 
to British business men which was well received as 
not undeserved. Technically it was of no importance, 
and it was rather striking that the rubber needs of 
electric engineers were not referred to. A suggestion 
made by Mr. John Gretton, a rubber producer, to 
standardise rubber goods as to the amount of rubber in 
them, did not appear to meet with particular favour ; 
a hall-mark for rubber would, of course, be different 
from a hall-mark for silver, but something of this kind 
is done in America, and the Institution of Rubber 
Industry is taking the matter up. Mr. Brooking, 
president of the Institution, wished to claim superiority 
at any rate for British rubber tyres; but Mr. F. Jones 
considered that America leads in that line, certainly 
as regards tyres for rough roads. One member made the 
ingenious proposal to replace the corrugated iron roofs 
which did not keep out the “ ultraviolet rays,” by roofi 
of some rubber compound. The lecturer mention 
that the Rubber Growers’ Association had recently 
offered competition prizes for extended uses of rubber ; 
the results had been extremely disappointing. 





SLAG IN CONCRETE. 
To THE Epiror or ENGINEERING. 

Srr,—At intervals there are statements in the Press 
that cement concrete with slag gate has failed after 
long years of apparently sound life. It is difficult to 
find instances. 

Might I invite your readers to give particulars of such 
failure to the Building Research ? The informa- 
tion will be treated as confidential if so desired. 

Yours faithfully, 
H. O. WELLER, 
Director of Building Research. 

Scientific and Industrial Research Department. 

16 and 18, Old Queen-street, Westminster, 8.W.1. 
December 19, 1921. 








PILE SET GAUGES. 
To THe Eprror or ENGINEERING. 

Srr,—I have read with interest Mr. Latham’s article 
on the above, on page 684 of your issue of November 18. 
Mr. Latham does not explain the action of his gauge 
very fully, and I have diffeulty in understanding exactly 
what the principle is upon which it works. At first 
sight it would appear to be the inertia of the water in 
the two vertical limbs of what is equivalent to a U-tube. 
But on further consideration it is seen that in order 
that the water in these two limbs may remain behind by 
inertia, the water would have to rate somewhere 
at or near the bottom of the U-tube, and to do this 
it would produce a vacuum there, while the atmospheric 
pressure would act on the tops of the columns of water, 
thus tending to force the water down in addition to the 
pull of gravity ; so that apparently the water would 
by no means remain fixed in space in either limb during 
the short period of time it takes for the pile to move 
during the blow of a monkey. It is true an air valve is 
shown on the right-hand limb of the U-tube, and possibly 





this may have been introduced for the purpose of 
“ breaking the vacuum ” or for producing initial pressure 
on the top of the water in the right-hand limb, which is 
closed at the top. If used for the latter purpose, then 
apparently an unknown tendency may be introduced to 
cause the water to lift the non-return valve in the left- 
hand limb, thus introducing an unknown quantity;and 
making the readings unreliable. 

I hope Mr. Latham will see his way to explain fully 
the action of his gauge, and how he overcomes the 
difficulties which are named therein, including the 
further one of what effect the recoil of the pile has on 
the readings of the gauge. 


‘Yours very truly, 
H. Boors, 


Bridge House, 181, Queen Victoria-street, London, 
E.C. 4, December 13, 1921. 
A copy of the above letter was sent to Mr. Ernest 
Latham, who has replied to it as follows :— 


To tHe Eprror or ENGINEERING. 

Srr,—I have had the pl of reading the above 
letter from Mr. H. Cecil Booth, M.Inst.C.E., and am 
gratified at the interest that he with others has taken 
in the subject. 

The possibility of the columns of water separating 
is to some extent overcome by putting the reservoir 
side of the U-tube under air pressure, and it is for this 
purpose that the air valve referred to by Mr. Booth was 
introduced in the design. As far as I could judge the 
only effect of this was to magnify the readings of the 





Tt is desirable to make it quite clear that the right- 
hand leg of the U-tube is simply and solely a reservoir 
so as to keep the column of water in the left-hand leg 

inst the valve, é.e., in order that there shall be no 
air space left after each blow of the hammer. 

I agree with Mr. Booth that there are several unknown 
factors, and I believe the gauge can be very much 
improved in desi Mr. Ackermann has experimented 
with gai in which he uses the mass of a solid instead 
of a liquid and has reduced his gauge down to a simple 
and reliable instrument. The recoil of the pile has 
no effect on the reading of my gauge since the valve 
being of a non-return design the liquid once trapped 
cannot pass back. 

I admit the matter is a difficult one to explain on 
paper and, perhaps, with your approval Mr. Booth might 
get into direct touch with me if he is sufficiently 
interested. 

The difficulty of recording the set of piles was referred 
to on December 13 by Mr. Hurse, M.Inst.C.E. at the 
Institution of Civil Engineers, and it is a difficulty all 
civil engineers experience. Sooner or later 1 hope the 
use of a “ one-piece ” gauge for recording set will become 
universal practice. 

Yours faithfully, 
Ernest LATHAM. 








“THE FLOW OF METAL DURING 
FORGING.” 
To THE Eprror or ENGINEERING. 

Srr,—It seems to me that the whole question of 
hammering versus pressing turns on the time element 
and temperature. A cone of metal would not be formed 
in a shell forging if the punch moved slower or if the 
metal were hotter. In certain conditions of heat and 
time (either or both) the metal below the punch cannot 
get out of the way quick enough laterally and so takes 
the line of least resistance. 

Yours truly, 
C. G. Watson. 

Crossways, Moorside, Fenham, Newcastle-on-Tyne, 
December 15, 1921. 





“ ENGINEERING AS A PROFESSION.” 
To Tae Eprror or ENGINEERING. 

Srr,— An anonymous writer of one of the letters which 
appears in your issue of December 9, among the corre- 
spondence on “ Engineering as a Profession,” states that 
“The sooner the professional engineers have a union, 
not an emasculated one like the ‘Society of Technical 
Engineers,’ the better it will be for the profession.” You 
were good enough in your issue of September 30 to give 
sympathetic consideration to the policy of this society 
as set forth in the September number of its journal, and 
since that date sundry letters and articles have ap’ 
in various technical organs of the industry in which our 

licy has been criticised and described as being 

‘emasculate,” and which, therefore, suggest a common 
origin. Whatever that origin may be it would certainly 
be of interest to this society, and perhaps also of interest 
to the profession as a whole, if the writer of the letter 
in your journal in which this criticism occurs, who signs 
his communication ‘“ B.Sc., Assoc.M.Inst.C.E.,” will 
tell us precisely the elements of a “‘ emasculine ”’ policy. 
What would he do? What would he say? To whom 
would he say it? What are the immediate results which 
he would anticipate from his actions and from his 
sayings? Are we to understand that he would regard 
it as an essentially ‘‘ masculine” action if, ¢.g., all 
professional engineers banded themselves together and 
declared a national strike unless the pay of every 
engineer were increased by, say, 50 per cent. on 
January 1, 1922? Would he advise an agreement with 
the engineering foremen to secure that the supervision 
of the work in p should not be carried on by those 
foremen ? Would he go a step further and suggest that 
an agreement should be.made with the manual workers 
so that all work in pro should cease on the date 
decided on for this national strike? What would he 
propose to offer to the foremen and to the manual workers 
respectively as a quid pro quo for their support on that 





occasion ? If he would not propose procedure of this 
order, what is it he has to ouggest ? 

The governing bodies—indeed, one might say the 
whole of the members of this society—are profoundly 
convinced that any improvement in the conditions of 
service and in the resulting efficiency of the technical 
men in the engineering and allied industries can only be 
brought about by a most careful survey of the very many 
prob involved and a most careful consideration of 
the many possible modes of action. This takes time ; 
things that are worth doing usually do. 

The Society of Technical Engineers is slowly getting 
a clear picture of some of the elements in the conditions 
of service of professional engineers which need improve- 
ment. It is also coming to definite ideas as to the 
manner in which such improvements may properly be 
attempted, and while it does not believe that Soiearenal 
engineers would support a policy confined to the attain- 
ment of more money for less work, it does believe that 
an essential element in the whole problem is to be found 
in the stability of the industry as a whole, and that an 
element in that stability is an improvement in the under- 
standing between employers and manual workers. It 
is, moreover, coming to see that the professional engineer 
should be able to contribute something in bringing about 
such an understanding. 

If that stability can be secured the professional 
engineer can hope for something better ; but until it is 
secured he will inevitably be as subject to the fluctua- 
tions of supply and demand as the employer and the 
manual worker; 

Nevertheless, if ‘‘B.Sc., Assoc.M.Inst.C.E.,” can provide 
us with a definite policy on other lines than that which 
we have outlined, especially if he could t in some 
detail how he would work that policy so that it would 
yield results such as every professional engineer must 
desire, it would certainly be of great interest to all 
engineers, and doubly so to the members and executive 
of the 8.T.E. 





Yours faithfully, 
Norman WYLD, 
General Secretary. 
The Society of Technical Engineers, 
102, Belgrave-Road, 8.W. 1. 
December 19, 1921. 


To THe Eprror or ENGINEERING. 

Srr,—Your correspondent ‘‘B.A., A.M.Inst.C.E.,” does 
not appear to have read this correspondence with the 
intelligence and care that one would have expected from 
his pseudonym, otherwise he would have grasped the 
following points :— 

(1) at it was against the supposed necessity for 
the majority of young engineers to be prepared to go 
abroad, that we peotunted. It is obvious that there 
will always be many young engineers desirous of goin 
abroad, and I suppose our Empire was largely founded 
and maintained by men who have gone voluntarily (the 
early colonisation of Australia being an exception, but 
I hope we are not convicts !). 

(2) The salary of 350/., which has been freely quoted, 
was originally stated as the salary offered for a specific 
post, the qualifications for which should be high, and the 
salary in accordance. At the present time salaries of 
3001. are offered for men of considerable experience and 
ability (to judge by the advertisements), and those for 
junior men show a marked decline since unemployment 
has become so rife. I am only too well aware of the 
small salaries at which men started after their training in 
the past ; at sixteen years of age I received the large sum 
of 308. per week as assistant engineer of a large works, 
but to say that I was content with my salary would be 
to overstate the case. A continuance of the present 
unemployment seems likely to bring about a return to 
a similar state of affairs, which I have tried to point out 
is very undesirable, It must not be overlooked that small 
salaries for men starting a profession, where the number 
entering every year is large, is apt to mean small salaries 
for men of greater experience. 

(3) I have tried to point out that there is probably 


scope for the employment of a t many more engineers 
(in normal times, at least, and probably now). Nobody 
desires the manufacture of “cushy jobs” or “ un- 


economical salaries,’’ but few can doubt that there are 
many works being run uneconomically and unsafely for 
want of trained engineers. 

Finally I am inclined to doubt the benefit of a few 
years in the Colonies or any other country, where 
engineering is not so advanced as in our own, to a young 
engineer. 

think it is rather likely to increase the difficulty of 
getting suitable employment on his return, as will 
at once say that he is out of touch with the latest practice. 
Yours faithfully, 
= A. C. Purpay. 
December 19, 1921. 








Mowicrpa, Execrricat OLp Sracers.—The sugges- 
tion that a re-union of those e in municipal 
electrical work in its early days should be held has 
met with so remarkably cordial a response that a small 
committee has been formed to make ments 


to omy into effect. It is proposed to hold a dinner 
at the Hotel Cecil on Frida: my eae | 20, at 7 p.m. for 
7.30 p.m., the half-hour before the inner enabling old 





fri to renew their acq ps. There will 
be only one toast in addition to the loyal ones, one speaker 
proposing and two responding. After this it is ho 

that some half-dozen “old stagers ”’ will speak on their 
reminiscences for not more than 5 minutes each, and 
the party will then adjourn to the reception room for 
general conversation. Further information can be 
obtained from Mr. C. H. Wordingham, Secre to the 
Committee, 7, Victoria-street, Westminster, 8.W. 1. 
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APPARATUS FOR ELECTRICALLY HEATING LIQUID AND SOLID CHEMICALS. 


CONSTRUCTED BY MESSRS. GUTHRIE AND CO., ENGINEERS, ACCRINGTON. 

















Fia. 1. 


Srer-LApDDER HEATER. 


Tue handling of corrosive liquids and chemicals 
generally is usually a troublesome operation and any 
new methods or new plant which may become avail- 
able will, apart from any direct advantages which it 
may carry, frequently, by facilitating operation, 
prove valuable in the saving of labour. This considera- 
tion would certainly seem likely to apply to the novel 
and interesting apparatus for the electrical heating 
of liquid and solid chemicals which is being introduced 
by Messrs. Guthrie and Co., of St. James’s-chambers, 
Accrington. Difficulties are not infrequently met in 
the heating of corrosive liquids for which the use of an 
oil bath is not always a solution, and Messrs. Guthrie’s 
new electric heater would appear to have advantages of 
simplicity and convenience, in addition to its qualifica- 
tion of close control of the temperature of the liquid 
being treated, 

In this heater, which is illustrated in Fig. 1 on this 
page, the liquid is made to flow down a cascade, or 
step-ladder. An electric current is passed through the 
liquid itself, alternating current being used to prevent 
electrolysis, and as the cross-section of the stream is 
under control and its length may be arranged to suit 
the particular operation, it is clear that the resistance, 
and consequently the heating effect, are under control. 
Further control of the heating may obviously also 
be obtained by control of the applied voltage. The 
heating effect is very rapid, and it is of importance 
to note that the liquid can"never be in contact with 
a surface at a higher temperature than itself, neither 
can the liquid be heated above its boiling point. The 
steps or shelves of the step-ladder heater are made of 
graphite so that any corrosive liquid may be handled, 
and by discharging to a tank and circulating by means 
of a pump, as in Fig. 1, any degree of heating may be 
obtained. The shelves may be arranged either for 
single-phase or three-phase current. One of the chief 
advantages of the heater is in the elimination of surfaces 
of transmission of heat, which are frequently a source 
of trouble when corrosive liquids are concerned. With 
such arrangements the liquid has to be exposed to 
surfaces at a higher temperature than that to which 
it is desired to take it. Any such necessity is avoided 
in the step-ladder heater. 

In the arrangement shown in Fig. 1 the pump, vat 
and connecting piping must, of course, be of acid- 
resisting construction as well as the heater. These 


conditions are fulfilled by lining the vat with ceramic- 


material and using pipes of armoured porcelain. The 
pump is of Messrs. Guthrie’s “ Ceratherm”’ type, of 
which a characteristic impeller is illustrated in Figs. 
2 and 3. This is formed of “Ceratherm” which is 
reinforced with steel inside the disc portion when 
necessary. We described several types of the “‘ Cera- 
therm ” centrifugal pump at some length on page 253 of 
vol. cx of ENGINBERING, last year, and it is not neces- 
sary to refer to it here in any detail. An arrangement 
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of the kind with which we are dealing is useful in con- 
nection with the manufacture of certain fast dyes, 
while in the handling of some starches there are con- 
siderable advantages. When using acoilin the ordinary 
way the temperature of the coil, which is necessarily 
higher than that of the liquid, is liable to cause bursting 
of the starch grains with consequent heavy loss. This 
is entirely obviated in the step-ladder heater. The 
electrical efficiency of the apparatus as in other electrical 
heating applications approaches 100 per cent. The 
cost of heating naturally depends on the liquid being 
treated and the price of electrical energy, and in 
various cases works out at from 0-05d. to 0-5d. per 


IMPELLER OF CERATHERM Pump. 
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gallon raised from atmospheric temperature to boiling 
point. 

Another interesting and novel application of electric 
heating to chemical work is an induction surface heat- 
ing system, and is intended for the drying and heating 
of solid chemicals. The apparatus generates and main- 
tains the necessary heat within the body of the receptacle 
within which the chemicals are placed, coils carrying 
alternating current being arranged in such relation 
to the surface with which the chemical is in contact 
that the induced current and hysteresis effect in it 
generate the necessary heat. Perfect control of the 
temperature is obtained by,the control of the current. 
This method of heating can be applied to surfaces 
in drying and other machines which are ordinarily 
difficult of access, and eliminates the necessity for 
pressure chambers, or jackets, which both cheapens 
and simplifies construction. In a machine fitted with 
this induction arrangement the heating effect is avail- 
able very rapidly at any time and at the exact spot 
where it is wanted, while machines may be placed in 
any situation and nothing more than a cable is required 
from the outside supply to the heating arrangement. 

This form of heating is applicable to both rotary 
or drum driers, or shelf driers, whether vacuum or 
otherwise, and will in general not necessitate any 
modification in the principles of the heater design. 
An example of an application of this kind is given in 
Fig. 5. This is a grinding pan for grinding hot. For 
comparative purposes a steam-heated pan is illustrated 
in Fig. 4. In this case the plate underneath the roller 
and the sides of the pan are heated, but in the elec- 
trically-heated plant shown in Fig. 5 the rollers them- 
selves are also heated. The distribution of the heating 
coils in a plant of this kind is more fully shown in the 
outline sketches given in Figs. 6 to 8. The cost of 
the heating with an apparatus of this kind naturally 
depends on the cost of electricity, but it represents a 
type of service for which the lowest rates are usually 
quoted, while the questions of simplification and 
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saving in weight are of importance. In one case of very 
large grinding mills for hot grinding the weight when 


Breaking Up Otp Conorete TRAMWAY TRACK. 





Fia. 2. 


not the final mode! as now built, but the differences are 
of a minor nature, and the figures show what is sub- 


steam jacketing was used was about 17} tons for each | stantially the latest form. 


pan, but with electric heating the weight was reduced 
by about 3 tons per set with a corresponding reduction 
in cost. 

This method of induction surface heating has many 
other applications in chemical engineering as, for 
instance, in the pumping of sticky or very viscous 
liquids which have to be maintained at a relatively 
high temperature in order to keep them in a form which 
is easy to pump. This is easily accomplished by 
applying the surface heating system to the pump 
body. The system is obviously also applicable to 
delivery pipes, and arrangements of this kind will 
probably be of considerable interest in, for instance, 
the chocolate trade. Patents are held or pending 
in the chief industrial countries for the two electrical 
heating systems with which this article is concerned. 








ROAD AND TRENCH TAMPING 
BREAKING MACHINE. 

In our issue of November 25 last, and in our notice 
of the Public Works Exhibition, we briefly described 
a road tamping machine which was exhibited by 
Messrs. G. Percy Trentham, Ltd., of Winchester House, 
Victoria-square, Birmingham. Messrs. Trentham are 
public work contractors, and used the machine on their 
own contracts. It was constructed by Messrs. B. 
Johnson & Son, of Bramley, Leeds, whose office is at 
Wharfedene, Skipton-road, Ilkley, and we now are 
able in the above figures to give illustrations of two of 
Messrs. Johnson’s machines. Of these two examples 
that shown in Fig. 1 is engaged in breaking up an old 
concrete tramway track, and that shown in Fig. 2 
in breaking up road macadam. The first machine 
of this class built by Messrs. Johnson was intended for 
ramming solid the re-filling of trenches. When it was 
put on to work it was found possible, in trenches 9 ft. 
deep, to return all the spoil, and leave a solid road 
surface, thus saving the cost of carting. 

Later machines, in addition to tamping work of 
this kind, were called on to break shale and soft rock 
in trench bottoms, and to break macadam 6 in. in 
advance of excavation, and to tamp the re-fill behind. 
Cable companies using the machines further required 
them to break macadam and tamp trenches when the 
machine was running alongside the trench, as well as 
when astride it, while tramway contractors wanted 
it to break up old concrete track. For builders’ use 
the machine was also required to be suitable for tamp- 
ing the basement and ground floors of buildings before 
concreting. These various demands, which arose as 
the machine came more fully into use, resulted in 
modifications and improvements being introduced as 
compared with the original model, and the machine 
as now built will meet all the conditions specified above. 
The actual tampers shown in our two illustrations are 
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The machine will tamp any size of trench up to 4 ft. 
wide and 16 ft. deep when it is running astride the trench 
and 3 ft. wide by 16 ft. deep when it is running along- 
side the trench. On surface tamping the machine will 
work over a track 8 ft. 6 in. wide in advance of itself. 
The tamping weight is 150 lb., the stroke of the head is 
24 in., and 55 blows a minute are struck. The machine 
consists of a road carriage on which a swivel is mounted, 
which carries the tamping head and the engine driving 
it. This swivel is made of steel channels, and is 
mounted near its centre of gravity on a saddle casting 
carrying a pivot. The swivel swings in an horizontal 
direction on the pivot bearing, and thus moves the 
tamping head across the work. Movement along the 
work is obtained by traversing the carriage forward. 
The saddle casting which carries the centre pivot is 
fitted with a lead screw and nut, and can be traversed 
across the carriage, so allowing the tamping head to 
operate on a trench alongside the machine. The swing- 
ing of the swivel and the consequent command of a 
large area by the tamping head will be clearly under- 
stood from Fig. 2. s 

The tamping head consists of an ash board reinforced 
by small steel channels on each edge, and sliding in 
long steel guides. The lower end of the board carries 
the tamping face, and to this tools can be attached for 
breaking macadam or similar work. A single chisel is 
used for concrete or rock, and a double chisel for mac- 
adam. The board is held up, as shown in Fig. 1, by 
two eccentric grips, which are actuated by a bell- 
crank and a link connecting to the engine end of the 
machine. In this condition the grips are pressed against 
the lifting board by a spring acting on the bell-crank, 
but when the plank is being operated the grips are held 
out of contact by a latch near the operator's end of 
the link. The lifting mechanism consists of a parallel 
faced plain pulley part of the circumference of 
which is cut away. The pulley face is pressed against 
the board by a coiled spring, and as the pulley revolves 
it lifts the board owing to the friction grip. When the 
cut-away part of the pulley comes around, however, 
the board is released and drops by its own weight. 
This happens once for each revolution of the pulley. 
The tamping head drops quite freely, and the blow is 
given without any shock or strain being transmitted 
to the machine. 

When it is desired to stop the action of the lifting 
board without stopping the engine, the latch is pushed 
forward, and the grips prevent the board from falling. 
As the lifting face of the pulley comes round, however, 
it lifts the board the length of the stroke at each revolu- 
tion. Towards its lower end the board is reduced in 
thickness, and when it has been lifted to such a height 
that this reduced section comes opposite the lifting 
pulley, the pulley fails to grip it, and it is lifted no 
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higher. During this condition, however, the grips still 
hold it until they are released by the operator. By 
operating this arrangement the machine may be made 
to give a single blow. -If the grips are kept out, the 
board, of course, is continually lifted and falls as before 
described. This tamping mechanism is driven by belt 
from the engine, which is carried at the other end of 
the swivel, and balances the tamping head. The belt 
drive is clearly shown in our figures. The engine, 
which is English-built, is of 2} h.p., and is arranged 
to start on petrol, and run on paraffin. If petrol alone 
is used the consumption is 1} gallons a day. 

The carriage on which the machine travels is built of 
angle bars and plate verticals. The road wheels are 
made of wrought iron, and are 36 in. in diameter. 
The rims are 8 in. wide, and an extra tyre 4 in. wide is 
fixed round the middle of the tread. The two swivel 
wheels are of cast iron. A vertical adjustment is 
provided for all wheels, so that when required to work 
on any unlevel surface the wheels can be lifted to 
sujt the conditions. As will be gathered from the 
figures, in the machines we illustrate the road wheels 
are driven by chains, but in the latest model the final 
drive is by a spur gear on the travelling wheels, driven 
by a spur and bevel differential intermediate, which 
in turn is actuated by a roller pitch chain. The whole 
arrangement is driven by a handle at the end of the 
truck. An extra slow travelling motion working 
through a worm gear is also provided. This can be 
operated either from the end or side of the carriage, as 
desired, and enables the machine, when tamping, to be 
easily and continuously moved forward and worked by 
one man. The total weight of the machine is 28 cwt. 





DanisH SHIPBUILDING.—Two more Danish shipyards 
have gone into liquidation, and almost all the provincial 
shipbuilding establishments started during the war have 
been faring badly lately. The depression, if anything, has 
become more pronounced, the number of unemployed is 
increasing, ant the legislative measures recently brought 
forward by the Government do not, by any means, come 
up to what the industrial world in Denmark had hoped 
for, or considered expedient. 





Gas Mantie DIFFICULTIES DURING THE WAR.— 
Dr. Geisel, of the Auer Gesellschaft, recently described 
some of the difficulties which the — of materials 
caused to the manufacturers of gas mantles in German 
during the war. All the raw materials were impo ° 
The stock of thorium and cerium minerals was ample. 
But ramie was scarce, and the artificial silk used in its 
place gave out in 1918; paper fibre was then tried, 
finally with moderate success. Long asbestos fibres 
for drawing the ends of the threads together not bein 
obtainable, the short fibres, formerly rejected, were ’ 
and when they could not be procured any longer, iron 
wires were used; they answered because the gas was 
very poor by that time. In place of collodion and 
camphor it was found necessary to substitute the 
various phenol condensation products. 
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ELECTRIC LOCOMOTIVES FOR THE 
PAULISTA RAILWAY OF BRAZIL. 


As Brazil has considerable natural resources in water 
power and as most of the coal used in the country is 
imported, it is matter for no surprise that increasing 
attention is being paid to the question of operating 
the railways electrically. The latest development in 
this direction is the equipment of the double track 
main line between Jundrahy and Campinas of the 
Companhia Paulista de Estradas de Ferro. The 
distance is about 28 miles. Jundrahy, which is 
about 90 miles from Santos, is the southern terminus 
of the Paulista system. It here joins to the Sao 
Paulo Railway which runs to the coast at Santos. 
From Campinas, the other end of the electrified 
section, an extensive metre gauge system radiates. 
The line is equipped for 3,000-volt direct-current 
operation, with overhead collection. 

In connection with this electrification the Westing- 
house Electric International Company is supplying 
four electric locomotives, two for goods and two for 
passenger work. Illustrations of each type, which we 
reproduce on page 856, were shown by Mr. W. R. 
Stinemetz in connection with a paper read before the 
Canadian Railway Club, at Montreal, on November 8 
last. Further details of these machines were given in 
an article by Mr. 8S. B. Cooper, of the Westinghouse 
Electric and Manufacturing Company, which appeared 
recently in Railway and Locomotive Engineering of New 
York. We are indebted to Mr. Cooper’s article for 
our particulars of the locomotives. The passenger 
locomotive, as illustrated in Fig. 1, is of the 2-4-0 + 
0-4-2 type, with each driving axle equipped with a 
580 h.p. 3,000-volt twin motor and quill drive. The 
goods locomotives, as shown in Fig. 2, are of the 
0-6-0 + 0-6-0 type, with two six-wheel articulated 
trucks. There are six axle-mounted motors rated 
280 h.p. for one-hour rating. Each motor is wound for 
1,500 volts for operation two in series on 3,000 volts. 
Each motor drives its axle by a single flexible gear. 

This arrangement of motors fits in particularly well 
with the requirements of the road. The passenger and 
goods train weights and schedule speeds require 
locomotive horse-power ratings in almost exact ratio 
of four to three, so that using eight armatures on the 
passenger locomotives and six on the goods _loco- 
motives it was possible to use identical motors through- 
out, except for the external frames. This is, of course, 
a considerable advantage from an operating point of 
view. The passenger locomotive motors are in twin 
frames, while the goods locomotive motors are in axle 
and nose suspension frames. All replacement parts, 
coils, armatures, brushes, &c., are interchangeable 
throughout. The passenger locomotives operate at 
speeds up to 65 miles an hour and have the advantage 
of high centre of gravity and a large proportion of 
spring-borne weight. The goods locomotives operate 
up to speeds of 40 miles an hour, and with compara- 
tively light axle loads have the mechanical simplicity 
of axle-mounted motors and direct-geared drive. As 
the Paulista Railway uses open coupling links on its 
goods stock it was desirable to have a high degree 
of flexibility and smoothness in the control. This is 
arranged for by having three motor combinations of 
six, three and two armatures in series giving, with field 
control notches, six running speeds. The main handle 
on the master controller has eighteen positions, giving 
a total of fifty-four notches. On the passenger loco- 
motives the armatures are connected eight, four and 
two in series, giving six running speeds and fifty-four 
notches. 

Regeneration is provided for in all three combina- 
tions, with thirteen notches in each combination. 
This gives a wide range of regenerating speeds, which 
is a desirable feature, owing to the various classes of 
trains and the various grade conditions on the railway. 
The passenger locomotives have a total length over 
buffers of 52 ft. 11 in. and a height over the cab roof of 
12 ft. 7in. The total height with the trolley down is 
14 ft. 10 in. The total wheel base is 42 ft. 2 in. and the 
rigid wheel base 8 ft. 4 in. The driving wheels are 
63 in. in diameter. The goods locomotives are 
50 ft. 2 in. long over buffers, and the heights are the 
same as given above for the passenger locomotives. 
The total wheel base is 37 ft. and the rigid wheel base 
14 ft. The driving wheels ar> 40 in. in diameter. 
The respective weights of the passenger and goods 
locomotives are 128 metric tons and 106 metric tons. 
The weights on the driving wheels are 93-5 metric 
tons and 106 metric tons. 





Tax British ELEcrRIcAL AND ALLIED MANUFACTURERS’ 
AssOcIATION.—This association, which is incorporated, 
has, on the recommendation of its Education Com- 
mittee, recently granted the following scholarships, each 
tenable for one year and each carrying a maintenance 
allowance of 1001. and the payment of college fees : 
In electrical engineering (steam turbo-generators), three 
scholarships, and in mechanical engineering (steam 
turbines), also three scholarships. 





SOCIETY OF GLASS TECHNOLOGY. 


Tue forty-eighth general meeting of the Society of 
Glass Technology was held in University College, London, 
on Wednesday, December 14, when the president, Dr. 
Morris W. Travers, F.R.S8., occupied the chair. During 
the forenoon, by the courtesy of the directors, a party 
of some 60 members of the society paid a visit to 
the Charlton Works of Messrs. United Glass Bottle 
Manufacturers, Limited, lunch being also very kindly 
provided. Apart from the oil-fired furnaces, chief 
interest centred round the 10-arm Owens automatic 
bottle-making machines, some of which were turning out 
nearly 60 bottles per minute. At the afternoon meeting 
the members expressed their cordial appreciation of the 
facilities accorded them in a hearty vote of thanks to 
Mr. G. E. Alexander, O.B.E., and his co-directors on the 
Board of Messrs. United Glass Bottle Manufacturers, 
Limited. The three following papers were then given :— 

(1) “A Suggested Method of Investigating the Viscosity 
of Glass,” by I. Masson, N. F. Gilbert and H. Buckley. 
In presenting this paper Mr. Gilbert observed that few 
methods were suitable. The one they had used was that 
of dropping a metal sphere, usually a ball bearing, into 
a viscous substance such as syrup, and applying a modi- 
fied form of Stokes’ law. Gover measurement of the 
rate of fall of the metal sphere fairly well with the 
X-ray measurement where the shadow of the sphere was 
a mage on to a photographic plate. In the case of 
molten glass, alundum crucibles had been found quite 
satisfactory, with platinum or large nickel balls. Lantern 
slides were shown to illustrate the method. Dr. Masson 
having also spoken, the president, Mr. F. T ° 
and V. H. Stott took part in the discussion that followed. 

(2) “‘ Note on Pipettes,” by Verney Stott, B.A. 
(National Physical Laboratory). This paper was illus- 
trated by lantern slides, the conclusion arrived at being 3 
(a) Pipettes should be adjusted for a particular delivery 
time, and when testing pipettes it is important to record 
both the delivery time and ity ; (b) the delivery 
time should be within certain limits as pipettes are un- 
satisfactory if the delivery time is too short, and also 
if it is too long; (c) a definite period should be allowed 
for drainage, when uating, testing and using pipettes. 
The President, and Messrs. Towers and A. Stevenson, 
contributed to the discussion that followed. 

(3) “On the A ing of Gl e and on Annealing 
Without Pyrometers,” by F. Twyman. This paper, 
which was illustrated by lantern slides, experiments 
and demonstrations, gave an account of some work done 
since the reading of a paper on “‘ Annealing ” before the 
Society in February, 1917. It was based on the assump- 
tion that so far as the practical annealing of glassware 
was concerned, the problem was simply one of the release 
of strain in a highly viscous liquid. There were two 
difficulties involved in determining the annealing tempera- 
ture of a glass from its viscosity. The first is funda- 
mental. If E is the modulus of elasticity, T the time 
of relaxation, then the viscosity is E x T. But the 
time of relaxation cannot be determined from the 
viscosity unless at the same time the modulus of elasticity 
be known, and data are not available for the modulus of 
elasticity of glasses at temperatures within the annealing 
range. At the same time, glasses do not enormously 
vary their moduli of elasticity as the temperature is 
raised, and a very big change of modulus of elasticity 
would be necessary to cause any important difference 
of annealing temperature. The second objection is of 
a@ practical nature. In determinations of annealing 
temperatures which are obtained by means of measure- 
ment of viscosity, it is necessary to measure the tempera- 
ture at which the viscosity of the given glass has an 
observed value, This requires a pyrometer, and a small 
easily-controllable furnace. 

The method proposed removes both these objections, 
and is based on Maxwell’s expression for the removal of 
strain in viscous solids. ,If we define the desired state 
of annealing by saying that we require the stresses 
originally present to be reduced in a particular proportion 
we may write as origi stress Fo and we then have the 
proportion of stress left in the glass at the end of time ¢, 








T being the time of relaxation. 

If, now, we can observe, during the process of annealing, 
the proportion of stress left in the glass (compared wit 
that present before the process commenced) from time 
to time, we can stop the process when that proportion 
has arrived at a sufficiently small fraction, say one-tenth 
or one-twentieth, and nothing further is n In 
stating the problem thus we no longer rely on Maxwell’s 


law, but merely assume that = = f(t) when f (t) does 


0 

not depend on the stress. Now, although we cannot 
conveniently observe the stress F on the objects them- 
selves during annealing, we can do something nearly 
as good. A piece of the glass required to be annealed 
(which piece may be of any shape and size) so long as it 
is possible to deform it elastically by a comfortably 
perceptible amount) is introduced into the furnace among 
the articles to be annealed. It is elastically strained by 
a definite amount, sufficient stress being brought to 
bear to deform it to that extent, and is in this way 
brought to an artificially unannealed state. Periodicall 
the stress is removed, and it is allowed to spring bask 
if it will to its original shape. As the temperature of the 
furnace is raised, a time will come when the test-piece 
does not one entirely, and from a record of the 
time during which the piece has been kept strained at 
@ particular temperature and the extent to which it 
recovers its ori position, it would be pessible if 
desired, to calculate the time of relaxation at the tempera- 
ture. But for practical purposes that is not necessary, 





for if it springs back on release by one-half its originall 
strained amount, we know that it has been half onasaled , 
if to one-tenth it is 90 per cent. annealed, and so on, 
and this time is quite independent of whether the lehr 
has been kept at a constant temperature during the 
annealing or not. And if the test-piece deliberately 
strained is thus annealed, then the other objects which 
have passed through the same temperature history, and 
were originally strained by want of annealing, will 
become poe simultaneously to the same degree. 
Several forms of apparatus derived from these con- 
siderations were described and demonstrated. A dis- 
cussion followed in which there took part the president, 
Professor E. G. Coker, Messrs. E. A. Coad-Pryor, V. H. 
Stott and R. L. Frink. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The old year has finished tamely 
throughout the heavy steel and engineering trades. 
After working intermittently at one-quarter to one-third 
of their normal capacity, forges, rolling mills and press 
shops—many of which have m run at an actual loss 
for the last three months—have closed down for periods 
varying from four days to a week. Hopes of improve- 
ment in the New Year are generally entertained, but 
there is a wide feeling among the largest manufacturers 
that any improvement in the near future will be of a slow 
character, and that some of the heavier industries 
will not regain a sound basis until another twelve months 
or more has elapsed. The bottom has not been reached 
in price movements. Most secondary grades of iron 
and steel, both raw and semi-finished, are cheaper, 
but users are not buying heavily, because their home 
contract requirements are light, and prospects are not 
sufficiently well-defined to warrant a heavy expenditure, 
even if the cash was available. Automobile engineers 
are taking rather a heavier tonnage of steel, and there 
are signs of improvement in trade in farm implements, 
tools and cutlery with Ireland. Manufacturers are 
moving very cautiously in the production of the new 
stainless iron. Its possibilities have not been sufficiently 
tested to warrant extravagant claims. One satisfactory 
feature is a further diminution in the tonnage of foreign 
iron and steel coming into the South Yorkshire district. 
As old contracts are being worked off, local buyers are 
resuming British connections. There is still an abund- 
ance of cheap scrap, but the inquiry is more robust, and 
merchants are less disposed to contract at greatly cut 
rates. 


South Yorkshire Coal Trade.—The position is a shade 
better. On the export side the demand for best steam 
hards is a little healthier, though business with home 
users is still greatly restricted. Cobbles and nuts are 
weak, A sustained improvement in slacks is directly 
traceable to the fact that prices of this grade are more 
in proportion to pre-war values in comparison with 
better quality fuel. Cokes of all sorts are only a slow 
market. House coal merchants are doing more business, 
but are able to meet requirements on day-to-day 
deliveries. Quotations :—Best branch handpicked, 
39s. to 40s.; Barnsley best Silkestone, 38s. to 40s. ; 
Derbyshire best brights, 35s. to 36s.: Derbyshire best 
house coal, 34s. 6d. to 35s. ; Derbyshire best large nuts- 
308. to 32s. ; Derbyshire small nuts, 27s. to 29s. ; York- 
shire hards, 29s. to 30s.; Derbyshire hards, 28s. 6d. to 
298. 6d.; rough slacks, 17s. to 18s. ; nutty slacks, 15s. to 
16s.; smalls, 5s. to 10s. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—The output of Cleveland 
pig-iron is on a very limited scale, but it is more than 
ample for current needs. That there is confidence in the 
future, however, is emphasised by the announcement that 
two idle furnaces are being re-kindled, which will increase 
the number in operation to seven. It is fully recognised 
that little movement in the direction of increased 
demand would quickly take up all the available supply 
of the better qualities of Cleveland pig-iron. For home 
purposes, No. 1 is 105s. and No. 3 G.M.B. 100s., and for 
despatch to foreign destinations the former is 110s. and 
the latter 105s. The inferior grades are very plentiful 
and are much pressed on the market, makers being keen 
sellers on both home and export account at 95s. for 
No. 4 foundry, 90s. for No. 4 forge, and 85s, for mottled 
and white. 


Hematite.—Though East Coast brands are the cheapest 
hematite in the country, a distinctly easy feeling in this 
branch is no more than can be expected with production 
a good deal in excess of present requirements. At 
the same time a feeling prevails that ere long sales will 
be less difficult to arrange. Makers are not hampered 
by any restriction fixing prices on one level, and having 
a free hand as to charges some firms are not averse to 
giving favourable consideration to offers at rather below 
recognised market rates. There are 11 furnaces running 
on hematite. Nos. 1, 2 and 3 are on sale at 102s. 6d., 
and No. 1 is half-a-crown above mixed Nos. 


Foreign Ore.—Business in foreign ore is all but at a 
standstill, consumers having considerable stocks, and 
large quantities yet to take out against old contracts, 
so that they are quite independent of the market. Best 
rubio is in the neighbourhood of 26s. c.i.f. 


Coke.—Coke presents no new feature of moment. 
Local users continue to hold off in anticipation of securing 
better terms than are at present obtainable, and report 
that forward purchases can be made at a few 8 
below prompt prices. For early business, Durham blast- 
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furnace coke, of average quality, is quoted 28s. to 29s., 
delivered. 


Manufactured Iron and Steel.—Production of manu- 
factured iron and steel is now very small, and new 
business is on a trifling scale, offers of manufacturers to 
accept orders at below cost to keep plant partially 
employed failing to attract customers to any extent. 
Despite the fact that makers have reached almost the 
limit of sacrifice, there is much reason to conclude that 
prices will have to be again lowered. Common iron 
bars are 12/7. 108.; iron rivets, 141. 10s.; soft steel 
billets, 7/. 10s.; medium steel billets, 9/.; hard steel 
billets, 91. 10s. ;: steel boiler plates, 16/.; steel ship 
bridge and tank plates, 101. 10s.; steel angles, 10/. ; 
steel joists, 101. 10s.; heavy steel rails, 91. 10s.; fish 
plates, 141. 10s.; and corrugated galvanised sheets, 171. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—-The announcement of the railway 
companies reducing the rates on coal, coke and fuel 
by 25 per cent. was received with disappointment by 
traders as the reduction was regarded as too infinitesimal 
to bring about a revival in trade. In reality the average 
reduction which takes place on January 1 is only about 
15 per cent. below the present charges, and will be still 
more than 100 per cent. above the pre-war charges. 
In the case of a pre-war charge of ls. the new charge 
will be 2s. 1d., which is 5d., or 16 per cent. less than the 
current rate of 2s. 6d. There was a further fall in the 
average export price of large coal shipped in November, 
but an increase in respect to smalls. Large steams 
shipped from Cardiff averaged 30s. 1ld., compared with 
32s. 8d. in October and small 17s. 2d. against 16s. 8d., 
large, shipped at Newport, 31s. 2d. against 31s.,and small 
20s. 9d. against 20s. 1d. At Swansea large averaged 
288. 10d. against 31s. 4d. and small 20s. 10d. against 19s. 
It is reported that the Indian inquiry for 250,000 tons 
of ~— coal delivery over two months, has fallen through, 
and that another inquiry is in the market for a similar 
quantity over the whole of 1922. The Argentine railways 
are also asking for tenders for 100,000 tons of large and 
small coal over next year. Meanwhile the market is 
steady. Most collieries are fully stemmed on paper, 
and are asking 25s. 6d. to 26s. for best Admiralty large, 
and 19s. for best steam smalls, but with tips scarce at 
the docks, buyers able to take quick delivery can secure 
discounts of about 6d. Foreign cargo exports in the 
past week totalled 484,896 tons, of which 199,540 tons 
went to France, 52,382 tons to Italy, 85,712 tons to 
South America, 25,110 tons to Spain, 13,852 tons to 
Portugal, 648 tons to Greece, 46,040 tons to British 
coaling depots, and 61,612 tons to other countries. 


Iron and Steel.—With the approach of the holidays 
there has been a slackening off in interest. Liquidation 
of speculative purchases has caused further weakness in 
prices, which are now round 20s. 9d. for prompt plates 
and 20s. 14d. forward. With more mills coming into 
operation and supplies increasing it is anticipated that 
prices will further recede. 








THE Crompton Mepat.—A_ general = of the 
Institution of Automobile Engineers was held on 
Wednesday, the 14th inst., when the Crompton Medal, 
awarded annually for the best paper of the session, was 
presented to Mr. H. L. Heathcote, M.Sc., F.1.C., Chief 
of the research laboratories, Rudge-Whitworth, Limited, 
Coventry, for his paper entitled ‘‘The Ball Bearing in 
the Making, under Test and on Service,” which was read 
at the meeting of the Members of this Institution on 
April 27, 1921. 

BritisH PropuctTION oF PiG-IRON AND STEEL.— 
The production of pig-iron in November showed a 
further slight rise to 271,800 tons (compared with 
235,500 tons in October), but is still much below the 
production immediately before the coal stoppage and 
less than 40 per cent. of the production in the autumn 
of 1920. Only 85 furnaces were in blast at the end 
of the month compared with 82 at the beginning of the 
month, two having suspended and five resumed opera- 
tions during the month. Before the stoppage 109 
furnaces were in blast, and in the autumn of last year 
over 300. Of the pig-iron produced 90,300 tons were 
hematite, 80,500 tons basic, 79,100 tons foundry and 
15,000 tons forge. The production of steel in November 
amounted to 442,800 tons, the highest output attained 
since February, but only 50 per cent. of the production 
of September, 1920. 





Tokio Peace Exursition.—The Department of Over- 
seas Trade is in receipt of information from the Com- 
mercial Counsellor of cM. Embassy, Tokio, regardi 
the forthcoming Peace Exhibition which is to be he 
there from March 10 to July 31, 1922. The Commercial 
Counsellor states that this Exhibition may prove a good 
opportunity for showing new British goods, and he recom- 
mends British firms to make a small exhibit. It would 
appear that all the space available for foreign exhibits 
has been over-applied for. Messrs. Arthur Buckney 
and Co., Tokio, have, however, secured a ial site for 
the erection of a British pavilion, and intending ex- 
hibitors can obtain space desta on application to the 
London office of the firm, 40, Westminster Palace- 
gardens, Victoria-street, 8.W.1. Rebates of freights on 
goods for exhibition have been by Messrs. 
Buckney, ranging from 20 per cent. to 50 per cent., 
according to date of shipment. Intending exhibitors 
er on lose no time in communicating with Messrs. 

uckney, who are —— to arra: all details, suppl 
attendant staff A § okio, and oaingueed exhibitors’ 
interests in every possible way. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Scottish Steel Trade.—There is practically no ch 

to report in connection with the Scottish steel trade 
this week, and producers are all crying out for orders. 
The business passing is mainly of a hand-to-mouth 
description, ond nothing is ordered on until it is actually 
required, with the result that the keeping of the works 
running is a matter of no little difficulty. There is 
much talk here of a revival in trade in the beginning of the 
year, but there are few signs to point to that optimistic 
spirit. Oncost charges have been easing off slightly, 
and as prices generally are tending downwards, the 
outlook is certainly a bit better, but buyers are not 
inclined to operate until they consider prices have 
reached rock bottom. The demand for plates and 
sections from the shipbuilding industry is of very small 
dimensions as almost no new tonnage has been booked 
for many months. Boiler plates are also very slow, 
and black and galvanised sheet makers are not doing 
much business for the home market. The inquiry for 
sheets for export has been fairly good of late, and that 
branch of the industry is expected to open out before 
very long. The general export trade is, however, very 
poor meantime, and financial conditions abroad are 


re ing business to a certain extent. Prices all round 
are nominally unchanged, but for favourable specifica- 
tions sellers are very ready to negotiate in the hope of 


securing business to keep their establishments running. 
Competition continues keen. 


Malleable Iron Trade.—A considerable amount of 
unemployment is still general in the West of Scotland 
malleable iron trade owing to the great scarcity of 
orders. The increase in the number of inquiries which 
has been noticeable of late has not brought forth an 
increase in trade yet, although there wo’ seem to be 


‘ood p ts of an opening out in the near future, 
ut to what extent remains to be seen. Prices are 
unch round the basis of 121. 108. per ton 


for “‘crown” bars delivered G Ww. 


Scottish Pig-Iron Trade.—The conditions in the 
Scottish pig-iron industry have not varied during the 
_ week, but the demand is, if anything, rather smaller. 

he output has again been curtailed, as several more 
furnaces have been blown out, and the half dozen or so 
still in blast seem quite capable of overtaking all the 
current demand, which is very light. Stocks which 
were beginning to accumulate at makers’ yards are being 

ually cleared off. There has been an improvement 
in inquiry, and with prices tending downwards there 
are prospects of more business coming the way of the 
ironmasters before long. Quotations are nominally 
without change, but producers are very willing to come 
and go a bit if business is likely to be forthcoming. 





ErratuM.—tThe title of the last book mentioned under 
“Books Received’ on page 816 should read ‘ Calcul 
Pratique des Poutres Continues en Béton Armé en tenant 
compte de la Raideur des Colonnes,”’ par G. MAGNEL. 


Boarp or Epucation ScHoiaksuips.—The Secretary 
of the Board of Education has issued the time-table of 
examinations which are to take place in a number of 
subjects in 1922, commencing on May 8. The time-table 
is Form 67 U, and it can be obtained from the Board. 


THe Farapay Socrery.—At the annual general 
meeting of this society, held on the 13th inst., the 
following officers and council were elected to serve for 
the forthcoming year :—President: Professor Alfred 
Porter, F.R.S. Vice-presidents: W. R. Cooper, Pro- 
fessor C. H. Desch, essor F. G. Donnan, F.R.8., 
Dr. J. A. Harker, E. Hatschek, Professor T. M. Lo a 
F.R.8., and Dr. G. Senter. Treasurer: Robert L. 
Mond. Council: Professor A. J. wim” Dr. H. 
Borns, Cosmo Johns, Professor W. C. McC. Lewis, 
Professor J. R. Partington, C. C. Paterson, Dr. J. N. 
a Professor A. O. Rankine, Dr. E. K. Rideal and 
Sir Robert Robertson, K.B.E. The work of the society 
had greatly expanded, and an appeal was made for an 
increased membership, without which it would be 
difficult for the society to keep with its increasing 
activities without a higher subscription. Up to the 
present an increase has been avoided. 





British STUDENTs IN FraNce.—We are informed b 
the British Section of the Société des Ingénieurs Civi 
de France that French engineering firms in the Lorraine 
district, manufacturing rolling-stock, railway material, 
&c., have a consented to employ a few British 
engineering students for periods of from two to three 
months during their summer holidays. Applications in 
writing, stating age, qualifications and gi references 
will for the present be received by the Hon. of 
the British ion, 45, Great Marlborough-street, W.1. 
The students will not receive any and will have to 
make their own arrangements for the journey, board and 
lodging, but local members of the Société are prepared to 
advise in these matters. The students, in their own 
interest, will undertake to submit to the same discipline 
and working hours as their French colleagues on the 
works’ staff. Some knowledge of the French 
is advisable. We welcome with great pleasure’ the 


opportunity which is here afforded - <a ing many of 
our y engineering students to perfect their knowledge 
of the language cnd to enter into bonds of 


friendship with numerous French colleagues, whilst 
improvi their insight in the industry they have 
selected & their life’s work. The British Section, in 
its action in this particular instance, has given a further 
proof of its vitality, and is t> be heartily congratulated. 
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NOTICE OF MEETING. 

Tue Iwystrrution or Propuctrion ENGINEERS. 
Friday, December 30, at 7.30 p.m., at the Institution 
of Mechanical Engineers, Storey’s Gate, London, 8.W. 
Mr. G. H. Hales, A.F.R.Ae.8., M.1I.P.E. (Member of 
Council), works m r of Messrs. Drummond Brothers, 
Limited, Guildford, will deliver a paper, to be illustrated 


by lantern slides, dealing with ‘‘ The Costing System and 
its Relation to Production.” 


Tse Junior Institution oF ENGINEERS.—-Friday, 
December 30, at 8 p.m., at Caxton Hall, Questions and 
General Discussion. 


Tue INstirvuTIoN or MECHANICAL ENGINEERS.-— 
Friday, January 6, at 6 p.m., Joint Meeting with the 
Society of Chemical Industry. ‘The Co-operation of 
the Engineer and Chemist in the Control of Plants and 
Processes,’’ by Mr. G. M. Gill, Member. 








Crry Rauway Extensions 1n SypNey.—City railway 
extensions estimated to cost 4,500,000/. are to be pro- 
ceeded with in Sydney, New South Wales, in order to 
relieve the existing rail and tram services. In 1905 the 
tramways on the southern shore of Sydney Harbour 
carried 120,973,934 persons; in 1920 the number had 
risen to 269,255,033. Directly and indirectly the 
extensions authorised should provide employment for 
5,000 men. 





Tae IwnstiruTion oF AUTOMOBILE ENGINEERS.— 


Owing to the short time available for the discussion of 
Mr. H. F. L. Orcutt’s paper on “ Gear Boxes,”’ which 
was read before the London centre on the 14th inst., it has 


been decided to hold a meeting at the offices of the 
Institution at 28, Victoria-street, Westminster, 8.W. 1, 
on Thursday next, the 29th inst., in order to give those 
unable to speak at the previous meeting an opportunity 
of doing so, We commenced to reprint this paper on 

830 of our last issue and the continuation will be 
ound in this issue on 870. Weare informed that 
the Daimler premium of 25. has been awarded to Mr. E. 
L. Bass for his paper on “‘ Engine Lubrication,” which 
will be read before the London centre at a meeting to 
be held on February 8, 1922. 

Om is AvusTRaLia.—-A cheap and effective process 
for the extraction of oil is now being applied to some 
of the shale deposits which Australia possesses in large 
quantities. At Joadja and Reedy Creek, near Mittagong, 
New South Wales, the Oil Shale Products and Coal 
Company, Limited, after two years experimenting, is 
using a dry distillation process from which a return 
of 100 gallons of crude oil to the ton is being obtained. 
A similar process in Scotland pays dividends on the 
basis of 20 gallons of crude to the ton of shale. The 
field of operation in Australia is about 90 miles from 
Sydney, and consists of 6,000 acres with a practically 
unlimited supply of shale. The quality of the oil is 
excellent, giving better test results than any imported 
oils. Large development of the industry is certain, 
and motor traders and others are keenly interested. 
This news is probably a foreshadowing of the future 
course that oil-production in Australia is destined to take, 
solid oil-bearing shale being abundant and fluid oil 
rare, 


Lower Ratt PRicks IN THE 
matter of paramount interest to the steel industry, says 
Iron and Steel of Canada, developed recently in a reduc- 
tion in the price of steel rails by the United States Steel 
Corporation, which announced that ite subsidiary com- 
panies would lower the price of open hearth rails to 
40 dols. per ton, which means a rather sh cut of 
7 dols. per ton. Nothing was said about the mer 
— but it is presumed that the old differential of 

dols. per ton will be maintained, which will bring the 
prices now current by the leadi interest down to 
38 dols. and 40 dols. respectively. “The reduction, it was 
announced, had been made without reference to the cost 
of production, which, it was hoped, would be rectified 
by lower freight rates and increased business. How far 
the ind ents will go in the matter of meeting the 
competition of the leading producer will be watched 
with eagerness. It may be presumed that the new price 
at least will become general. The railroads have been 


buying a few rails tly needed, but the 1922 require- 
ments had not bebe plesed: pending a price readjustment. 


Unrrep Srates.—A 


Tae Puysican Socrery anp Oprticat Socrery’s 
Annvat Exursrrion.—This exhibition, which is to be 
held on Wednesday and Thursday, ag BS 5, 
at the Imperial College of Science, South ington, 
will be open in ithe afternoon (from 3 p.m, to 6 p.m.) 
and in the evening (from 7 p.m. to 10 p.m.). Mr. A. A. 
Campbell Swinton, M.Inst.C.E., F.R.8., will give « 
lecture on “ The Johnsen-Rahbek Electrostatic Telephone 
and its Predecessors,” at 4 p.m. on January 4, and at 
8 p.m. on Jani 5. Mr. F. Harrison Glew will give a 


lecture on “ ium; Its Application in Peace and 
War,” at 8 p.m., on January 4, fessor F. J. Cheshire, 
C.B.E., will take the chair. The lectures will be 
illustrated by experiments. Over 50 firms will exhibit 


scientific apparatus, and a number of experimental 

demonstrations have Admission in 

all cases will be by ticket only, therefore members 

of other societies desiring to attend the exhibition should 

ly to the secretary of the society to which they 
Others interested 


b hould apply direct to 
F. E. Smith, F.R.8., Hon. Secretary of the Physical 


Society, Admiralty Research Laboratory, Teddington, 








8.W. 
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ELECTRIC LOCOMOTIVES FOR THE PAULISTA RAILWAY OF BRAZIL. 


CONSTRUCTED BY THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, PITTSBURG, U.S.A. 





(For Description, see Page 854.) 
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NOTICES OF MEETINGS. 


Notices of Meetings to take place during the 
present and next week will be found on page 855. 
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ELECTRICITY SUPPLY IN LONDON AND 
THE HOME COUNTIES. 

Last week saw what one earnestly hopes may 
prove a real step forward in the unification of 
electricity supply in Greater London. Since some- 
where about 1905 effort after effort has been made 
by one party or another to introduce some sort 
of technical sanity into this important question, 
but scheme after scheme has proved abortive. As 
a rule administrative jealousy has been at the 
back of failure, and not the least practical import- 
ance of the report, or statement, issued by the 
Electricity Commissioners last week is that it is 
able to make recommendations with which the 
majority of the public and private bodies concerned 
are prepared to display some measure of agreement. 
The report has, as we understand it, been issued 
mainly for the information of the various bodies 
concerned. Officially it does not carry matters 
further, but it is of much value that the electrical 
industry should as soon as possible be made 
acquainted with the outcome of the Inquiry of last 
summer into the question of the formation of a 
Joint Authority for the district. In due course 
the Commissioners will draft an Order embodying 
their decisions and a further Inquiry will be held 
under the terms of the Electricity Act of 1919. 

In its broad features the report may be said 
to accept the technical scheme put forward by the 
London County Council, the Conference of Local 
Authorities in Greater London and the London 
Joint Committee which represented a majority of 
the supply companies. The scheme briefly is for 
the immediate linking-up of certain existing gener- 
ating stations so that present plant may be used 
to the best advantage. This procedure would in 
effect extend the generating capacity without any 
new machines being put down, since the total 
quantity of spare plant could be reduced. The 
interconnection would also be of value on the peak, 
since were a station in difficulty it would usually 
happen that other stations could relieve it to some 
extent. This would apply even if all peaks fell 
together. A certain amount of this interconnecting 
and mutual assistance is already in operation, it 
having been authorised by the London Electric 
Supply Acts of 1908 and 1910. Earlier than that 
such co-operation was illegal, a state of affairs 
which as it is now a thing of the past we may 
leave without comment. In connection with the 
linking-up proposals, a certain number of uneco- 
nomical and badly situated stations would be at 
once closed down. 

Statistics show that the total demand in the 
district covered by the proposed Joint Authority 
was 320,600 kw. in 1919-1920, and it is estimated 
that by 1925-1926 the demand will reach 465,000 kw. 
and by 1930-1931, 660,200 kw. These figures do 
not include supplies to railways for traction pur- 
poses. The technical scheme involves the ultimate 
retaining of nine existing stations which are to be 
” stations and the gradual super- 
session of further existing stations. The group 


7| stations will be extended as needed, and the pur- 
53| Chase of new generating plant for extensions to 


meet the first stage of the scheme has already been 
authorised by the Commissioners. With these 


1] extensions the total generating capacity will reach 
2 | 633,000 kw. This figure, as we understand the 


report, appears to apply to the period ending 
1925-1926, so that apparently a more than ample 
margin is to be in hand for handling a total demand 
of 465,000 kw. 

The original scheme as put forward by the London 
County Council and the other bodies we have 
mentioned contemplated the installation of a 
further 199,000 kw. of plant in the group stations, 
bringing the total capacity up to 832,000 kw. 
about 1930. The estimated expenditure for this 





would be 9,750,000/., which works out at about 49/. 
a kilowatt. As an alternative it was proposed that 
645,000 kw. of plant should be installed in new 
riverside “capital” stations and the plant in 
“group” stations reduced by 324,400 kw. The 
report points out that this plant would have been 
thrown aside long before the end of its economic 
life, and states that this alternative would have 
involved new capital expenditure amounting to 
23,855,0001. The report accepts neither of these 
schemes, and proposes that the 199,000 kw. of plant 
shall be installed in a new “capital” station or 
stations, the “group” stations being retained as 
developed during the first stage of the scheme. 
It is stated that “ this will need practically no more 
new capital expenditure than the continued exten- 
sion of the group stations.” It is estimated that 
this scheme would make an annual saving of 
1,000,000/. per year in the cost of electricity 
delivered. 

There are not sufficient data available to discuss 
this question in detail, but the Commissioners’ 
decision would appear a wise one. The figure for 
extending group stations as we have said works 
out at 491. a kilowatt. In view of the type of work 
contemplated and present prices the figure is 
probably not excessive, but if the 9,750,0001. is 
spent on a new riverside station we imagine a good 
deal more value will be obtained for the money. 
As we have said, no details are available, but pre- 
sumably a considerable part of the expenditure 
in the case of the extension scheme would go in 
necessary, but, from a productive point of view, 
useless alterations to existing buildings, purchase 
of land, modification of coaling plants, &c. Build- 
ings, land and coaling plant are necessary parts of a 
generating station, but they cost relatively much 
less if forming part of a new capital station than if 
distributed in the form of extensions to existing 
stations which may be assumed to have reached 
the maximum capacity for which they were first 
laid out. The report apparently does not con- 
template that any of the 9,750,000/. will be saved 
by installing the 199,000 kw. of plant in a new 
capital station, but one may presume the figure 
is to include main distribution from the station. 
If not, a figure less than 491. a kilowatt should 
surely be possible even in 1921. 

It is proposed that this unified generating system 
we have sketched should be administered by a 
Joint Authority which in composition would not 
greatly differ from that put forward by the London 
County Council at the Inquiry. Local authorities 
who are authorised undertakers would have eight 
representatives ; company undertakers, eight repre- 
sentatives; the London County Council, six ; 
other county councils, who would also represent 
urban and rural districts not owning undertakings, 
would have three members; and railway com- 
panies, one. The area covered by the Joint 
Authority would extend far into rural districts in 
which electricity supply is little, or not at all, 
developed. It would include Billericay in Essex, 
Sevenoaks in Kent, Guildford in Surrey, Beacons- 
field in Buckinghamshire, and would extend well 
north of Hertford in Hertfordshire. It is fairly 
clear that a composite and necessarily somewhat 
slow-moving body of the kind proposed would not 
necessarily be the most likely authority to develop 
electricity supply in some of the outer districts 
in the area, and this would appear to have been 
realised by the Commissioners, since it is not pro- 
posed to interfere with the rights of the North 
Metropolitan Electric Power Supply Company, or 
the bulk supply rights of the Metropolitan Electric 
Power Supply Company. No arrangements leaving 
private enterprise a freer hand are made in connec- 
tion with southern parts of the area, but when the 
Joint Authority is constituted there is nothing to 
prevent it entering into arrangements of this 
kind. 

It will be clearly understood that the arrange- 
ments for the constitution and operation of the 
Joint Authority are not yet in being, and as always 
in connection with this subject the greatest difficulty 
will be met in perfecting a scheme which all the 
parties concerned will be prepared to come into. 
The intention is that the group stations shall be 
vested in the Joint Authority and that the present 
distributors shall remain distributors. As matters 
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now stand the supply companies are in the position 
that they may be bought out in 1931. This con- 
dition has for many years tended to throttle elec- 
tricity supply in London. A company which may 
be bought out in a few years, and which is far from 
sure that it will be bought out on a basis which it 
considers just, is not likely to commit itself to much 
capital expenditure for development work. The 
right of purchase which originally belonged to the 
local authority is now vested in the London County 
Council. As part of the proposed settlement the 
London County Council is prepared to transfer 
these powers to the Joint Authority, while the 
report states that the Associated Companies are 
prepared to vest their stations in the Joint Authority 
under a deferred payment arrangement subject to 
an extension of tenure as distributors. The number 
of years over which this extension would spread is, 
however, not stated. 

In connection with the money side of the scheme 
it will probably be remembered that the Electricity 
Act of 1919 contains no provisions for the financing 
of Joint Authorities. The financial provisions were 
cut out of the original Bill in its passage through 
Parliament, and one or two half-hearted attempts 
which have been made to pass a special financial 
Bill have been abortive. The Government’s record 
in this matter does it no credit. The consequence is 
that as matters stand at present the Joint Authority 
will possess no borrowing powers. According to the 
report it is proposed to meet this condition by means 
of a sum of 1,200,0001. which it is stated the Asso- 
ciated Companies are prepared to advance, while 
the London County Council and the Conference of 
Local Authorities have agreed to assist with their 
municipal credit. This 1,200,0001. appears a very 
important link in the chain which is to set the 
Joint Authority in motion. 

As we read the report the Electricity Commis- 
sioners do not doubt that this 1,200,0001, will be 
forthcoming, but that there is a misunderstanding 
somewhere is shown by the letter from the chairman 
of the Joint Committee of Companies, which 
appeared in The Times of Saturday last. The 
letter stated that the financial proposals of the com- 
panies were contingent on the financial control of 
the Joint Authorities’ work remaining in the hands 
of members representing the body which provided 
the funds. It is difficult to see how any effective 
working authority could be constituted if the whole 
of the financial control of the bodies’ activities were 
to centre in a minority. On the other hand, it 
would appear natural that the companies should 
wish to maintain control of their own funds. The 
whole situation suggests a deadlock, but there is 
yet much time for further discussion and more 
proposals. We shall without doubt have reason to 
refer to the subject again later. A final reference 
should be made to the proposed capital station. 
The County of London Electric Supply Company 
already has powers to build a 100,000 kw. station 
at Barking. They may, however, only proceed 
subject to the consent of the Commissioners. The 
report states that the company is prepared to 
begin construction immediately, but since by the 
terms of their Act they may be called upon at any 
time before August, 1926, to sell this station to the 
Joint Authority on terms to be prescribed by the 
Commissioners, it would not appear primd facie 
likely that the company will build without some 
understanding about the detail operation of this 
purchase clause. 





THE REDUCTION OF NAVAL 
ARMAMENTS. 

AN agreement had been reached between the 
three chief naval powers, (reat Britain, the United 
States and Japan, with regard to the proposals for 
the limitation of naval armaments forwarded by the 
United States Government at the Washington 
Conference, in so far as these relate to capital ships 
for the next few years. It will be remembered that 
these proposals, which were outlined on page 704 
ante, involved the abandonment or scrapping of a 
number of capital ships either commenced or 
contemplated, as well as the destruction of a large 
number of older vessels. It was also suggested that 
no replacement tonnage should be laid down for a 
period of ten years, and that the maximum tonnage 


of future capital ships should be limited to 35,000. 
On a tonnage basis, the relative naval strengths of 
the three countries above referred to were to be in 
the ratio 5: 5: 3, respectively. 

The proposals were immediately accepted in 
principle by each of the three countries named, but 
certain modifications were made before final agree- 
ment in order to comply with the Japanese desire 
to retain the battleship Mutsu, which was to have 
been scrapped. The Mutsu, which was launched 
in May of last year, has a displacement tonnage of 
33,800, and is provided with machinery developing 
46,000 h.p.; her main armament consists of eight 
16-in. guns. Japan agreed to scrap the battleship 
Settsu, of 20,800 tons, completed in 1912, which 
was left to her by the original United States pro- 
posals, so that although the number of capital ships 
remaining in the Japanese Navy will not be altered, 
the tonnage will be increased by 13,000, and the 
efficiency of the fleet will be materially improved 
by the inclusion of the more modern vessel. The 
retention of the Mutsu, together with the Nagato, 
will thus give Japan two capital ships of post- 
Jutland design. The capital ships of the Japanese 
Navy will now include 6 battleships making 191,320 
tons and 4 battle cruisers of 110,000 tons together, 
the total tonnage being 301,320 instead of 288,320. 
as given in Table II, on page 704 ante. In this 
connection we would again remark that we have 
taken the tonnage figures now quoted from an 
Admiralty White Paper prepared in February last, 
and these figures are not in complete accordance 
with those published in Washington. 

To preserve the pre-determined ratio of strength 
between the three powers, the final agreement 
allows for the completion by the United States of the 
battleships Washington and Colorado, of 32,600 
tons each, and for the scrapping of the battleships 
Delaware and North Dakota, of 20,000 tons each 
which were completed in 1909. This modification 
thus adds 25,200 tons to the total tonnage of the 
18 capital ships of the American Navy, the figure 
now being 525,450 tons, as compared with 500,250 
tons given in our previous article. America will now 
have three post-Jutland ships of the “‘ Colorado ” 
class, viz., Maryland, Washington and Colorado, 
each mounting eight 16-in. guns, in addition to the 
three ships of the ““ New Mexico” class launched 
in 1917, and the Tennessee and California, both 
launched in 1919. The main armament of the 
five vessels last mentioned consists of twelve 14-in. 
guns in each case. 

As mentioned on page 704 ante, the original 
proposals would have left this country without any 
capital ship mounting 16-in. guns or including in 
its design the whole of the experience gained as a 
result of the Jutland action. Our latest ship, the 
Hood, as is well known, was designed prior to that 
engagement, and although certain alterations were 
made subsequently, it cannot be regarded as a post- 
Jutland ship. To equalise the position it has 
therefore been agreed that Great Britain shall 
construct two new ships of a tonnage not exceeding 
35,000 each, and when these are completed, the old 
battleships Erin (formerly the Reshadieh), Ajax, 
Centurion and King George V, are to be scrapped. 
These four ships, which were completed between 
1912 and 1914, are each of 23,000 tons, and each 
carries ten 13-5-in. guns. This alteration will thus 
reduce the number of capital ships in the British 
Navy from 22 to 20 and the aggregate tonnage from 
580,950 to 558,950. The tonnage, it will be noted, 
exceeds that of the United States by 33,500, but 
this is thought to be reasonable on account of the 
age of the British battleships of the ‘‘ Royal 
Sovereign ” and ‘‘ Queen Elizabeth ” classes. Each 
of these classes includes five ships, each mounting 
eight 15-in. guns. The ships of the ‘“‘ Queen 
Elizabeth ” class were completed in 1915 and 1916, 
while those of the ‘‘ Royal Sovereign” class were 
all completed in 1916, except the Ramillies, which 
was finished in the following year. 

Chief interest now centres in the design of the 
two new ships, but it will be obvious that these must 
differ materially from the new Hoods, the building 
of which had been postponed, since the tonnage 
allowance is only 35,000; the tonnage of the 
existing Hood, it will be remembered, is 41,200. 





The armament of the new vessels will presumably 





be at least equal to that of the post-Jutland ships 
of the American and Japanese Navies, but it will 
be extremely jnteresting to see how our designers 
will divide the remaining weight between hull 
protection, ammunition, machinery and fuel supply. 
The result is likely to have considerable influence 
on naval design of the future, since 35,000 tons is 
the maximum displacement allowed by the terms 
of the agreement for the replacement vessels which 
may be built after ten years by any of the powers 
when their ships become twenty years old. Dis- 
appointment will, of course, be felt in many quarters 
that the new Hoods will not now be proceeded with, 
so that the work involved in the preparation of the 
designs and tenders for these ships will apparently 
be fruitless. A more serious aspect of the situation 
created as a result of the Conference agreement is, 
however, that since some considerable time must 
elapse before work on the two new ships can be 
commenced, the partial solution which the construc- 
tion of the new Hoods would have provided to the 
pressing problem of unemployment will not now be 
available. 

In connection with replacements it should be 
mentioned that the limit for the aggregate tonnage 
of capital ships for the future British and American 
navies has been raised from 500,000 to 525,000, 
and that for the Japanese Navy from 300,000 to 
315,000. These tonnages are, however, based on 
American calculations which give rather higher 
figures than British methods do. As an example of 
this difference we may point out that the maximum 
tonnage of the replacement ships, given above as 
35,000, would be 37,000 if calculated according to 
American standards. 

As regards capital ships, the tonnage ratios 
fixed by the original United States proposals for 
France and Italy were 1-75 in both cases, as com- 
pared with 5 each for Great Britain and the United 
States and 3 for Japan. Both France and Italy, 
it is understood, have now officially accepted the 
ratios proposed. The question of the number and 
tonnage of auxiliary craft such as cruisers, aircraft 
carriers, destroyers, submarines, &c., to be allotted 
to the various powers is however, still under 
consideration. But little information as to the 
exact nature of the proposals made with regard to 
these vessels has yet been published, so that they 
cannot be discussed in detail. We wish, however, 
again to call attention to this country’s special need 
for a large number of vessels of the light-cruiser 
class for the protection of its commerce and its 
widely scattered possessions and sea communica- 
tions. Our requirements in this respect are 
obviously much greater than those of either the 
United States or Japan, so that the ratio accepted 
in the case of capital ships could not properly be 
applied to vessels of the light-cruiser class. It 
would appear to be essential to build a considerable 
number of these vessels within the next few years 
to replace those which are now rapidly becoming 
obsolescent. The British suggestion regarding 
submarines is that the use of this type of craft 
should be completely abandoned, but it seems 
improbable that this suggestion will be found 
generally acceptable. France particularly, regards 
the submarine as an essential weapon of defence, 
and it is also regarded in a favourable light by most 
of the lesser naval powers. Generally, it may be 
remarked, the work of the Conference appears to 
be progressing smoothly and favourably, such 
differences of opinion as have so far arisen having 
been adjusted in a spirit which augurs well for the 
success of the future proceedings. 





RAILWAY ELECTRIFICATION. 

Ir is one of the handicaps of electric traction that 
to be tried at all it has to be instituted on a large 
scale. If it were possible to convert gradually, as 
a shipping company might, by putting one vessel 
of a new type into commission at a time, or even 
feasible as in the case of the motor "bus or char-a- 
banc services to make a trial, and if not successful 
to divert the stock elsewhere, we might see more 
endeavour made to try out this form of haulage 
which undoubtedly presents attractions. In this 
respect the electric operation of our main lines 
of railway is sadly handicapped. To form 4 
fair guide any experiment has to be tried on 4 
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scale which involves heavy capital expenditure, 
which in these days is difficult to arrange for 
satisfactorily, while the risk of a comparative, if 
not actual, failure has to be carefully avoided. 
We use the term failure here not’as in any sense 
implying mechanical or electrical breakdown, or 
even financial ruin, but it is clear that if to their 
present capital, railways are to add the capital 
required for electrification, the improvement in 
operation must suffice to furnish a return covering 
the whole. Equally good overall results would 
not be good enough, unless for certain reasons, 
other than commercial conditions are introduced, 
as was the case in the original electrification of the 
New York Central terminal section. 

It is this wider aspect of electrification which 
really presents the difficulty. If a return, say of 
4 per cent., is now paid on railway capital, of what 
value will electrification be unless something over 
this be possible on the enlarged capital investment. 
This margin, too, must be large enough for the 
promoters to be able confidently to put forward 
conversion proposals on the score of certain, or at 
least most probable, benefit, and not only on the 
strength of possible advantage. 

It may be taken for granted nowadays that, 
provided this aspect be assured, no one will be 
found to contest the operating advantages of the 
electric locomotive. Apart from the risk that 
electrification, in the event of a breakdown, involves 
temporarily tying up a whole section of a system, 
and not just one train unit, and apart from possible 
defects in type or detail design of the locomotives 
themselves, which time and experience will doubt- 
less remedy, the improvement in operation made 
possible with electric traction is hardly questionable. 
These points have been often stated, and there has 
now been sufficient experience to prove that they 
are not as imaginary as some of the gains which 
were promised by enthusiasts years ago. 

The case from the operating point of view has 
been several times stated, but not often in this 
country with the weight of experience Sir Vincent 
L. Raven, K.B.E., was able to put into a paper 
on “ Railway Electrification,” read by him on the 
16th inst., before the North-East Coast Institution 
of Engineers and Shipbuilders, at Newcastle. On 
previous occasions we have had accounts of the 
electrification of parts of the Lancashire and York- 
shire Railway, the Midland, and the London, 
Brighton and South Coast. These have rather 
taken the form of descriptions of the engineering 
features, and the results, of the conversion of some- 
what special traffic to electrical working. Sir 
Vincent’s recent paper, which we hope to reprint 
in an early issue, was concerned more with the 
locomotive man’s view of electric locomotive opera- 
tion as compared with steam engine working, and 
the effect of such a change on traffic. 

In these days when the costs of new work are 
so high, the need of a sound case from a 
financial point of view is even greater than before 
the war. It may be that the proposals with 
regard to reparation in kind may lead to Ger- 
many supplying us with electrification “material, 
when railways would perhaps secure plant on rather 
more advatageous terms than they could otherwise 
do. But if such reparation is to be of national 
value the cost to the railway must have a reason- 
able relation to the real value of the plant so that 
the Treasury may benefit to a due extent, and not 
mainly a particular railway company. On the other 
hand, as we have lately frequently pointed out, 
the railways are now faced with an entirely new 
problem in this country. Working expenses have 
risen to so high a level due to the cost of labour, 
that any system which can offer reduction of labour 
in operation, and the subsidiary services of attention 
and repairs, as well as reduction in coal consumption 
and coal haulage, merits consideration nowadays 
from a standpoint quite different from that from 
which such matters were before regarded. 

There is, unfortunately, no possibility here of 
schemes of electrification such as that carried out 
on the Chicago, Milwaukee and St. Paul Railroad, 
where power is cheaply produced by hydro-electric 
stations, and the grades are long enough for re- 
generative braking to have an appreciable effect 
on the supply. We are not so favourably placed, 





but even so Sir Vincent’s facts regarding the 
North Eastern services are most interesting. The 
decisive factor, however, at the moment, if we 
accept as proven the advantages on the operating 
side, is whether the service can stand additional 
capital charges at the present high level. Had it 
been possible for the capital cost to remain at some- 
thing like pre-war level, in spite of the higher 
charges for labour, coal, &c., we may take it that 
the present greater incidence of the latter would 
probably in itself have justified the change. 

The North Eastern Railway is building a high- 
speed passenger locomotive, which will be the first 
of its kind in this country. In view of the fact 
that this company is likely to form part of the 
larger North Eastern group, and that the latest 
electrification on this railway practically conforms 
with the recommended standards suggested by the 
Advisory Committee on Electrification to the 
Ministry of Transport, the performance of this 
locomotive will be watched with great interest, and 
the results obtained will be much more valuable 
than any amount of figures from other countries. 
We have now had experience here with suburban 
traffic and mineral traffic, and high-speed pas- 
senger trials would considerably extend our range 
of first-hand knowledge of electric railway working. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A MEETING of the above Institution was held on 
the 16th inst., at the Institution Building, West- 
minster, the chair being occupied by the president, 
Captain H. Riall Sankey. 

Royal CHARTER. 

Opening the proceedings, the president said that 
the council, in consequence of other institutions 
petitioning for a Royal Charter, had considered the 
advisability of the Institution taking the like step. 
After investigation, however, it was decided not 
to recommend any departure from the existing con- 
stitution ; the Memorandum of Association enabled 
members to regulate their own affairs and alter 
articles and by-laws from time to time without 
having to apply to any outside authority for 
approval. The council’s investigation, however, 
disclosed certain anomalies at present existing, and 
improvements having been suggested, the council 
had prepared alterations which would be submitted 
to the members in January next, and would be 
published in the “ Journal” for that month. 

The proposals affected new grades of membership, 
the qualification of members, and the adoption of 
the name “corporate member.” It would surprise 
many associate members to learn that, under the 
Articles, they were not “members” ; this the council 
desired to correct. Other points included the 
question whether associate members should be eli- 
gible as members of council. The president reminded 
members that this question had been raised some 
two years ago, and the poll then taken was in favour. 
Accordingly a by-law had been framed to that 
effect. 

The Articles would be considered at a special 
meeting on January 20 next, for approval or other- 
wise. A confirmatory meeting would be held on 
February 17 next, at which there would be no 
discussion, the meeting merely being asked to 
decide whether or not the Articles adopted in 
January should be agreed to. At the commence- 
ment of the ordinary general meeting (following 
the special meeting), he would give notice of the 
proposals previously circulated and amendments 
(if any). He desired that members should, when 
the “ Journal” was issued on January 6 next, take 
all the points raised into careful consideration. 

CONVEYORS AND ELEVATORS. 

The first paper down for reading and discussion 
was one entitled “Conveying and Elevating 
Machinery.” It was read by its author, Mr. 
Gardiner Mitchell, of Aberdeen. We print this 
paper in full in another part of the present issue, 
and need not reproduce Mr. Mitchell’s introductory 
summary. 

The second paper was one entitled “‘ Discharge 
of Grain Cargoes in the Port of London by Pneumatic 
Elevators,” by R. E. Knight, of London. This 
paper we also print in full in another part of this 








issue. During his summary of the paper Mr. 
Knight pointed out that in the figures illustrating 
the Dolphin grain elevator at Millwall Docks, three 
suction pipes were shown; actually, however, as 
stated in the table, there were only two. Mr. Knight 
also referred to Table III. He wished to point 
out that the table was concerned with working 
tests only, and that they were not taken under the 
best possible conditions. The tonnage was a bit 
low, but the delivery conditions had a good deal of 
effect on the actual tonnage discharge. The 
machines had been tested under better conditions 
and had lifted as much as 120 tons an hour. Mr. 
Knight went on to say that he had had tests taken 
in November and December of this year to confirm 
the figures given in the table. With all classes of 
grain and with runs of from 4} hours to 6} hours, 
and with a length of pipe line of 70 ft., the results 
obtained ranged from 1-1 b.h.p. to 1-35  b.h.p. 
per ton per hour. 

Mr. C. R. S.. Kirkpatrick opened the discussion. 
He said that in the Port of London, with which he 
was connected, conveying plant could be used for 
discharging almost every class of goods. An 
important problem which Mr. Mitchell had not 
touched upon, however, was the mechanical con- 
veying and sorting of timber. During the years 
he had been at the port he had found no one who 
had succeeded in solving that very real difficulty. 
At present when a ship full of deals was unloaded 
by derricks on to the quay, the sorting of the timber, 
with its multifarious marks and signs, had to be 
done: by hand. Turning to Mr. Knight’s paper, 
Mr. Kirkpatrick referred to the late Mr. Duckham 
as the pioneer of the pneumatic process of grain 
discharge, and said it was not without some feeling 
that during the last eighteen months he had had 
to pull to pieces work which Mr. Duckham had 
carried out. The Millwall installation originally 
consisted of a very heavy horizontal reciprocating 
steam engine, for the air exhausters, since replaced 
by turbo-exhausters. The old plant took up 
60,000 cub. ft., while the electrical plant with the 
turbo-exhausters only required 22,000 cub. ft. 
Again, the weight of the steam machinery was 
160 tons, whereas that of the electrical machinery 
was 50 tons. 

The late Mr. A. H. Mitchell was, he considered, 
second only to Mr. Duckham in pioneer work with 
the pneumatic process. About 1913, he and 
Mr. Mitchell were commissioned by the port 
authority to go and ascertain what was being done 
in Europe. He had an interesting discussion with 
the manager of the Hamburg grain elevator plant, 
who warned him that turbo-exhausters had been 
tried at Hamburg but had failed. Nevertheless, 
Mr. Mitchell and he tried them at the Port of 
London. Perhaps the most interesting item they 
saw was the plant at Genoa. The exhausters were 
of the vertical reciprocating type, and there was 
a fixed jetty running out from the warehouse for 
two or three ship lengths, and carrying fixed 
pneumatic pipes which could be placed in the holds 
of ships. The pipes were connected to a long 
horizontal pipe. With 1,800 h.p. of machinery 
the plant only moved 450 tons per hour. The 
reason was the long horizontal drag. Having got 
the grain on to the quay it was necessary to drag 
it as far as 1,500 ft. along the horizontal pipes to 
the warehouse. 

The problem of grain discharge in London was 
a more difficult one than in German ports, or at 
Antwerp and Rotterdam. At these ports the whole 
ship was discharged into barges up to 3,500 tons 
capacity. In the case of London, however, the 
grain arrived in small parcels and had to be dealt 
with in small barges; continual change of barges 
being necessary. In conclusion, Mr. Kirkpatrick 
referred to the fact that, in seeking tenders for 
two elevators which the Port Authority proposed 
to purchase, he had left open the question whether 
reciprocating or turbo-exhausters should be used. 
The gears of turbo-exhausters presented difficulties 
yet to be surmounted. If direct drive could be 
secured, and gears done away with, the problem 
would be solved. That was his reason for seeking 
tenders both ways, and asking for the data on which 
such tenders would be based. 

Mr. Claude Scrutton said that in handling general 
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cargoes in the Port of London we had not greatly 
advanced on the methods of thirty years ago, 
although in the discharge of grain there was a 
great difference of method. One factor which 
affected the possibility of improving elevators and 
conveyors for discharging cargo was that the whole 
operation had to be synchronised to the point of 
final delivery. The present method involved the 
crane, or derrick, for the discharge to the quay, 
and then the hand truck to the sheds. Year by 
year the crane and the derrick had become less 
efficient, on account of larger and higher vessels, 
and the output gradually dwindled. Experiments 
had been made by his firm in bringing belting up to 
the ship’s hatch, and in this case the net result in 
output was something approaching the proportion 
of 3: 1 for the derrick or crane. It was, however, 
difficult to continue experiments which had to be 
carried out in a more or less disjointed fashion ; 
and the problem had to be thought out as a whole. 
No physical difficulty existed, and when it was 
possible to put in the necessary gear the results 
were quite surprising. 

His firm had, further, made experiments in dealing 
with box cargoes, and in that connection elevators 
were suitable and easy to use. An important point 
was the question of stacking on the quays. A visit 
to the sheds of a London dock would show boxes 
packed 15 ft. high by hand, and he felt that the 
time was ripe for the erection of special warehouses. 
An inclined runway should be used to stack the 
boxes so that they simply formed their own bank, 
requiring no manual labour. 

Brigadier-General Mowat was interested in the 
comparative merits of the ordinary bucket elevator 
and the pneumatic elevator. To determine these 
merits, consideration must be given to the character 
of the cargoes and the conditions of the ports in 
which they were used. The ordinary bucket 
elevator would prove most economical for ports 
in the West of England, dealing with American 
cargoes, and where the practice was to grade the 
grain and store it in huge silos and large granaries. 
In London conditions were different. Before the 
advent of the Port of London Authority there were 
three large dock companies contending with each 
other, and a ship coming into the port was met 
at Gravesend by rival representatives of these 
companies, and it became a question of inducing the 
ship tocome in. There was no idea of putting down 
plant that would discharge at a tremendous rate ; 
merchants, indeed, openly said that the longer they 
took in unloading freights the better for them. 
The grain coming into London came chiefly from 
the Baltic or the Black Sea, and was made up in 
comparatively small parcels divided by matting. 
He had seen cargoes that had no less then 60 or 70 
different divisions. It was impossible to work 
a bucket elevator with cargoes of that description ; 
the only alternative to the old method of bushelling 
was the use of the pneumatic system. 

He would like to refer to the dominant con- 
siderations at the time when the Millwall plant 
was designed, in 1902. In the newly-created 
Borough of Poplar the supply of electric current 
was neither abundant nor cheap, which affected the 
use of electric motors. The question of reduction 
gear was then much to the fore, and accordingly 
various schemes were got out for working electric 
motors in conjunction with reciprocating pumps. 
Reliable gear could not, however, be obtained, and 
it was necessary to revert to the steam engines 
which, in former instances, had proved effective. 
Mr. Knight had alluded to the reversion to the use 
of the automatic weighing machine. He recalled 
the installation of an Avery automatic weighing 
machine, which led to contention between shipper 
and merchant as to results: it became necessary to 
remove the machine because it weighed accurately ! 
It was contended that by weighing into sacks by 
hand machines there would be a gain of 2/. to 51. 
for every ton of grain in draftage. Now, however, 
that the Port Authority possessed complete control, 
appliances of the type rejected were being re- 
installed. With regard to timber, he would say 
that a timber transporter had been used at Millwall 
which picked up the deals from the barges, and 
sent them up an elevator on hooks, when they 
passed into a trough at the top, running on cast-iron 





roller wheels. The deals had to be taken to their 
destination over a railway into a field. The 
apparatus did not, however, sort the deals, and it 
was complained that the transporter did not pay 
because of cost in labour for sorting, and that what 
was wanted was a device which would sort mechani- 
cally. The transporter, however, did the conveying 
very well. It was made by Bolinders, of Stock- 
holm. 

Mr. H. J. Deane, of the Port of London Authority, 
said that the port had acquired considerable 
experience with turbo-exhausters, but, so far as he 
knew, no one in this country had done any experi- 
mental work with large parcels, and the machines 
possessed by the port were the only ones at present 
at work. Two were put up largely as a matter of 
experiment. Since that date a good deal of 
development had taken place, and the characteristics 
of the exhausters now being built differed from those 
of the first two “ turbos” constructed. Much was 
being learnt, particularly by the makers of the 
exhausters. He was satisfied that, subject to 
certain provisos, the turbo-exhauster was the 
machine required. The provisos were that some 
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quantity of air—no matter whether the pipes were 
in the grain or out of it—constant volume and 
constant vacuum would be retained. On the 
subject of the output of the machines per brake 
horse-power per ton of grain, he would remark that 
if any one interested would refer to Professor 
Cramp’s paper he would reach the conclusion that 
the machines under discussion absorbed approxi- 
mately four times as much power as they should 
do according to Professor Cramp’s theoretical 
results. Certainly a vast amount of power was 
expended, but so far as the mechanical efficiency 
was concerned he did not regard this expenditure 
of power as of great account. It did, however, 
make a difference in the size of the plant. Taking 
the turbos 1 and 2, theoretically they should handle 
something like 220 tons to 250 tons per hour. The 
maximum amount ever handled by either of the 
machines was given by Mr. Knight as 120 tons, 
while certain figures obtained by him would increase 
the amount to 130 tons; that was far short of 
theoretical efficiency. The next step needed was 
to increase efficiency so that if it were not desired to 








4 0 2 4 
Air Volumes itn Thousands of Cubic Feet. 








(7194.8) Volume Aspired 

appropriate mechanism should be introduced either 
to maintain a constant vacuum and constant flow 
of air, or to prevent the quantity of air increasing 
beyond a predetermined amount. 

To illustrate his point Mr. Deane exhibited the 
diagrams which we reproduce in Figs. 1 and 2. 
Fig. 1 referred to the earlier exhausters and Fig. 2 
to the later. The full line upper curves in these 
diagrams represented brake horse-power, and the 
lower chain-dotted curves represented vacuum. 
If a point on the top curve of all in Fig. 1 were 
considered corresponding to an air delivery of 
8,000 cub. ft., and a vacuum of 9 in., it would be 
seen that (reading from the uppermost of the 
lower set of curves in the same figure) this would 
require just over 200 h.p. If, then, one considered 
the vacuum broken down for some reason, the brake 
horse-power reading would travel up the curve 
shown and one would reach a point where the 
brake horse-power was just under 400, so that there 
would be an overload of 100 per cent., and yet the 
vacuum would have fallen to below 4 in. and the 
quantity gone up to something like 17,000 cub. ft. 
On the other hand, in the machine represented by 
Fig. 2 the characteristics were such that should 
the vacuum drop, the quantity'of air would not 
increase in the same proportion and the brake horse- 
power would not go up beyond a certain pre- 
determined amount. That was a very excellent 
machine, and the designer was to be sincerely 
congratulated. 

The next thing to do was to put an effective air 
control into the pipe line, so that once it was pre- 
determined what vacuum was required and what 
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something like 100 tons as a maximum, it would be 
possible to reduce the size of the plant and at the 
same time, of course, the cost of running. 

Mr. C. R  Kininmonth referred to the work of 
the late Mr. A. H. Mitchell, and supported earlier 
speakers in attributing to his genius and judgment 
the modern developments in pneumatic grain- 
handling plant. Mr. Mitchell’s work, moreover, 
was typically British, and comparison of recent 
developments with contemporaneous developments 
in Germany was interesting. To the late Mr. 
Duckham’s type “ A” machine the Germans applied 
their thermodynamical knowledge to improve the 
efficiency, and they produced more efficient vacuum 
pumps ; yet in all essentials the machine remained 
as it was; the Germans applied knowledge, but 
little constructive or critical imagination, such as 
Mr. Mitchell used. The point about the pneumatic 
plant was its maintenance of capacity from start to 
finish, and Mr. Mitchell, recognising the efficacy of 
the plant, set about improvements, such as the 
application of electricity, and the oil engine. The 
speaker’s firm had put to work on the Shannon, a 
vessel embodying some of these ideas. The vessel 
was a sea-going elevator with a beam limited to 
25 ft., as against the 35 ft. of the ordinary German 
elevators; the capacity was 200 tons. The pipe 
handling gear was of Mitchell design, electrically 
controlled, and consisted, briefly, of a cantilever 
support. That vessel had crossed the Atlantic 
with everything fully rigged, and instead of being, 
like the German machines, 70 ft. or 80 ft. high, it 
could pass under the yards of a sailing ship. It 
could work on either side of the vessel and could 
get into or out of the largest ship bringing grain to 
the port of Limerick. 

Mr. William Reavell said his firm were the makers 
of the machine having the characteristics shown by 
Fig. 2. Turning to Table I, Mr. Knight had ex- 
plained that in the case of the Dolphins at Millwall 
the horse-power of the motors was 200. The reason 
for that was that the motors were so constructed 
as to be able to work up to 15 in. of vacuum, although 
the normal working was 11 in. With 11 in. of 
vacuum the electrical input to the machine was 
175 h.p., while the brake horse-power of the motors 
was 155 or 156, when running at 6,000 cub. ft. per 
minute on shop tests. Much, of course, could be 
said for reciprocating machines as well as for turbine 
machines. It could readily be seen that the re- 
ciprocating machine, which necessarily had suction 
and delivery valves, could not always be sure of 
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getting clean air. The turbine machine had the 
advantage that there were no valves. On the other 
hand the turbine machine could not be made of 
small enough capacity—due regard being had to 
efficiency—to deal with some plants, and there was 
no question that the reciprocating machine had its 
field, unless some new form of rotary which was 
lighter and of higher speed could take its place. 

Mr. Kirkpatrick had regarded the gears as the 
weak spot in the turbo machine, but it was not 
always necessary to use gears. In this country 
native-built high-speed motors of reasonable power 
for continuous current were difficult to obtain, and 
therefore where continuous current was used as the 
prime mover some form of gear must be introduced. 
Doubtless Mr. Kirkpatrick had in mind the difficulty 
of driving a purely rotary form of machine like the 
turbo-exhauster at high speed, through gears, from 
a two-stroke cycle oil engine. Of course, if the 
turbine could be driven from the power station with 
polyphase current, a two-pole high-speed motor 
could be used and the gear problem be done away 
with. But even if a continuous current motor be 
used, and the motor speed were insufficient, the 
gear troubles would not be so problematic as the 
effort to drive by reciprocating engines. 

A reciprocating exhauster had the advantage that 
when the nozzle was pulled out of the grain the load 
upon the motor driving the reciprocating positive 
piston displacement machine was at once lightened ; 
with a turbine, on the other hand, the withdrawal of 
the nozzle at once overloaded the turbine, as Mr. 
Deane showed in the diagram he exhibited. Some 
form of control to prevent overload was therefore 
necessary. A form of control embodied in a plant 
built by Mr. Reavell’s firm was illustrated by the 
diagram given in Fig. 3. As would be seen, the 
type of characteristic was similar to that of Mr. 
Deane’s Fig. 2. The top curve showed the volume 
pressure curve at maximum speed; the middle 
curve, the volume-pressure at normal speed ; the 
bottom one the volume-pressure curve at slow 
speed. The motor was arranged with rheostatic 
control giving a total range of control of 15 per cent.; 
hence the three different speeds. By the special 
arrangement of the rheostatic control, instead of 
the overload being thrown upon the prime mover 
when the nozzle was pulled out of the grain, the 
speed was reduced automatically, and the variations 
in horse-power and volume followed the full lines 
which could be seen joining the dotted curves in 
Fig. 3. Nothing more than the normal horse- 
power was ever thrown upon the motor. As this 
was done with a control of only 15 per cent., it 
would readily be seen that if the motor was built 
for a control of greater range a still greater reduction 
in power could be automatically obtained. 

For the automatic control a nozzle was inserted 
in the air pipe and Pitot tubes were connected on 
each side of it. There was a difference in pressure 
between these two tubes, depending on the velocity 
of flow. When the nose was pulled out of the grain 
the velocity of flow increased, and one got a great 
difference of pressure on one side and/or the other. 
That difference of pressure was used to operate 
directly the rheostatic control, so that as the 
difference in pressure increases the speed was re- 
duced. This form of control could be quite readily 
used also to operate a balanced throttle valve. 

Mr. Reavell went on to say that something on 
the lines of this balanced throttle valve was likely 
to come into use for turbo-exhausters, as the arrange- 
ment could be used with a constant-speed prime 
mover. 

Mr. Mitchell then replied very briefly to the 
discussion. He observed that little had been said 
on the general type of elevator or conveyor, which 
for some work had to give place to pneumatic 
handling. There were, however, one or two things 
that pneumatic handling could not do. With 
regard to timber conveying, the point raised by 
Mr. Kirkpatrick had been effectively answered by 
General Mowat. Timber could be handled by ship 
elevators, running along troughs in which there 
might be endless ropes having drags attached to 
them. Mr. Scrutton had referred to general cargo, 
and, in this connection, he (the speaker) was aware 
of several installations dealing with a general cargo 
by elevators and conveyors. 





ENGINEERING. 

At this point Mr. W. H. Atherton, of Derby, 
who had come to the meeting specially for the 
purpose, secured the permission of Dr. H. 8S. Hele- 
Shaw (acting as chairman in the absence of{the 
president) to exhibit a series of lantern slides 
illustrating examples of conveying and elevating 
machinery not shown in the paper by Mr. Mitchell. 
The series embraced scraper, tray, rigid-arm and 
other elevators, and proved of great interest to 
members. Mr. Atherton felt that Mr. Mitchell’s 
paper was, perhaps, of too comprehensive a character 
to lend itself to discussion. 

Mr. Knight, in reply, agreed with all that Mr. 
Kininmonth had said in relation to the late Mr. 
Mitchell. Mr. Kininmonth had referred to the 
suspension of the pipes in the form of a balanced 
cantilever; the “ bucket-elevator Mitchell’? men- 
tioned in Table II of his paper was worked on the 
same system. General Mowat had remarked that 
the bucket-elevator Mitchell was very much cheaper 
than any of the pneumatics shown in Table II; the 
actual figures in the table were 6-90d. per ton for the 
pneumatic and 6-84d. for the bucket elevator. To 
the last-named figure must be added the heavy 
charges, in the case of a bucket machine, for 
trimming round after reaching a certain depth in 
the hold. Therefore it could not fairly be said that 
the bucket elevator had much advantage over the 
pneumatic in respect to cost, apart from the question 
of dealing with cargoes separated by “ mats.” 
Referring to Mr. Reavell’s remarks, he pointed out 
that a somewhat similar overload, or, rather, 
air-control device, had been tried on one of the 
turbos., but it operated on the difference in actual 
pressures rather than in the Pitot tubes, as men- 
tioned by Mr. Reavell. 

Dr. Hele-Shaw (acting as chairman) then brought 
the proceedings to a close, announcing that on 
January 6, 1922, there would be a joint meeting 
of the Institution and the Society of Chemical 
Industry. The paper to be discussed on that 
occasion was entitled “The Co-operation of the 
Engineer and Chemist in the Control of Plants and 
Processes,” by Mr. G. M. Gill. There would also 
be an exhibition of scientific apparatus at the 
Imperial College of Science on January 4 and 5, and 
the councils of the Physical Society and the Optical 
Society invited all members to attend. Compli- 
mentary tickets could be obtained from the office. 





NOTES. 
THe Macquorn RANKINE CENTENARY. 

The late W. J. Macquorn Rankine was probably 
the most original thinker who has ever occupied 
an engineering chair at a British University, his 
only possible rival being James Thomson the elder 
brother of the better-known Lord Kelvin. Rankine 
was born in Edinburgh on July 5, 1820, and the 
centenary of this noteworthy event should accord- 
ingly have been celebrated last year. The omission 
has, however, now been made good, and last week 
Dr. Barr delivered a very interesting address on 
Rankine’s career to the Glasgow Philosophical 
Society. He noted that although trained as a 
practical civil engineer, Rankine was refused mem- 
bership of the Institution of Civil Engineers, being 
admitted only as an associate, a distinction which 
he resigned in 1857. His predecessor in the Glasgow 
chair of engineering was Gordon, and his inaugural 
address dealing with the connection between theory 
and practice, which is reprinted as the preface to 
his well-known treatise on “ Applied Mechanics,” 
has long been recognised as a classic. Rankine’s 
professorship covered a period of seventeen years, 
during which both pure and applied science advanced 
with giant strides. New problems rendered past 
experience an insufficient guide for the designer of 
machines and structures, and Rankine made in 
all directions most important additions to our 
theoretical knowledge. Amongst the novel prob- 
lems solved by him, was the important one of the 
stability of a granular mass. His solution led to 
important conclusions on the bearing power of 
foundations in such materials. He made also many 
important contributions to the science of naval 
architecture, but probably his work on thermo- 
dynamics was that in which his insight and 
originality were best displayed. He was the first 





to determine the thermodynamic efficiency of an 
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ideal steam engine, being the inventor of the Rankine 
cycle. This discovery and others due to Rankine 
have been frequently attributed to,Clausius, partly 
perhaps because physicists are prone to look on 
engineers as mere practicians. It must, moreover, 
be admitted that in his technical works Rankine’s 
style is unattractive, although the inaugural 
dissertation to which we have already referred 
showed that on other matters he could rise to 
eloquence. His various treatises have, however, 
proved a prolific mine, in which writers of the more 
popular text-books have most industriously delved. 
His work covered, in all, a period of thirty years, 
during which he contributed no less than 158 
original papers to various scientific and technical 
societies. He died in 1872. 


MECHANICAL ENGINEERS AND THE FUTURE. 


Normally one does not look for any common 
measure in the speeches which may follow a dinner, 
but if, while dealing each with the subject allotted 
to him, the speakers are able to glance at one 
of the several facets of a common problem the 
oratory as a whole is likely to form a more useful 
contribution to affairs than is usual. This effect 
was practically achieved atthe annual dinner of the 
Institution of Mechanical Engineers on the 15th 
inst. We do not imagine that the effect was deli- 
berate or even conscious, but we think it was pre- 
sent. The common subject which was dealt with 
may be shortly described as ‘“‘ Mechanical Engineers 
and the Future,” by “ the future ” indicating the 
many social, political and economic problems 
with which the nation is now faced. The tone, 
and even the subject, were perhaps set by Dr. 
Hele-Shaw, who made the first speech after the 
loyal toasts had been given by Captain Sankey, 
the President, when a telegram was despatched 
to the Prince of Wales, who is an hon. member of 
the Institution. Dr. Hele-Shaw proposed the toast 
of “The Houses of Parliament,” and raised the 
question of the economic difficulties through which 
the engineering industry is now passing. He also 
introduced the labour question and connected it 
with his toast by a reference to the labour members 
and the value to industry and to the State of the 
freedom of expression of opinion which labour 
enjoyed in the House. The Right Hon. Stanley 
Baldwin, who replied, spoke of the value of Parlia- 
ment as the ultimate bed-rock of order, and pointed 
out that if Parliament failed nothing could follow 
butanarchy. Mr. Richard Allen, following with the 
toast of “His Majesty's Forces,” left the broad 
general principles dealt with by the earlier speakers 
and dealt with the question of the cancellation of 
the warship contracts. No one can quarrel with 
his statement that we must have a Navy adequate 
to our Empire needs, while most engineers will 
certainly agree that retrogression in the Navy 
would mean a loss to scientific advancement. This 
toast was replied to by Sir William Robertson, who, 
while naturally confining his remarks mainly to 
the Army, was obviously in sympathy with the 
point of view adumbrated by Mr. Allen. One of his 
obiter dicta was that if we wanted a cheap army we 
must devise a cheap policy to fit it. Sir William 
paid a tribute to the work of engineers in the war, 
while their close connection with scientific progress 
was touched on by Mr. Willidm Reavell and Mr. 
W. B. Worthington, speaking to and for ‘‘ Kindred 
Societies.” The point was gracefully enlarged on 
by Senatore G. Marconi in responding to Sir John 
Dewrance’s toast of “The Visitors.” Senatore 
Marconi spoke of the large amount of mechanical 
engineering involved in long-distance wireless 
telegraphy, and created much interest by his refer- 
ence to the achievement of wireless communication 
from this country to Australia. The concluding 
speeches of the Right Hon. H. A. L. Fisher and the 
President touched on the question of the education 
of the engineer, which in view of his importance in 
the State daily becomes of more moment. 








Atumintum Sorper.—The Deutsche Gesellschaft 
fir Metallkunde offers a prize of 20,000 marks for an 
economical aluminium solder. The competition is, 
however, restricted to German subjects. Professor 
Heyn, director of the Materialpriifungsamt, is chairman 
of the committee, and competitors should send in their 
applications before July, 1922. 
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THE PARIS AERONAUTICAL 
EXHIBITION, 1921. 


By Major R. H. Mayo, O.B.E., M.A., A.M.L.C.E., 
F.R.Aé.S. 


(Concluded from page 797.) 


THE most noticeable feature of the Salon from 
the aerodynamic point of view is the lack of new 
developments ; there is a strong tendency amongst 
French designers to standardise on the biplane of 
normal aerodynamic design and they are not 
disposed to experiment either on broad lines or in 
matters of detail design. Among the passenger or 
freight-carrying machines there is not a single mono- 
plane or triplane except the Dutch Fokker machine, 
but what is even more striking is that all the 
machines, except the Fokker, follow stereotyped 
lines as far as their aerodynamic design is concerned. 
The Fokker machine employs the thick high- 
camber cantilever wing, on which the Dutch 
designer has specialised for some time past, but 
apart from this there is not a single important 
machine employing a wing section which is at all 
abnormal. Nor is there anything in the nature 
of variable camber wings or wings of variable 
area; in fact, the French designer seems to have 
accepted the standard of aerodynamic design 
attained at the end of the war as good enough for 
commercial purposes. He is content to produce 
a machine with a surface loading varying between 
about 8 lb. to 10 lb. per square foot on wings of 
normal section—generally very similar to the 
British R.A.F. 0-15 — and argues that the landing 
speed is no higher than that to which military pilots 
became accustomed during the war. With this 
wing loading and a reasonably good wing section 
a highly efficient machine can be designed, and 
several French designers have made the most of 
the engines at their disposal to produce machines 
capable of carrying a substantial commercial load 
at a maximum speed of 110 m.p.h. to 120 m.p.h. 
Designers cannot bring themselves to see that, at 
the present stage of development of commercial 
flying, safety is more important than high speed, 
so they will not consent to reduce the surface 
loading. It is possible that when the Handley- 
Page slotted wing, or other wing which can be 
adjusted during flight from a normal wing to a 
high-lift wing, has been perfected, some designer 
will see that it will bring greater benefit to com- 
mercial aviation if applied in reducing landing 
speeds to a reasonable level than in improving 
the high standard of “ performance” already 
attained. 

The French designer has never really believed 
in designing for inherent stability. It has been a 
tradition since pre-war days that inherent stability 
can only be obtained at the expense of controlla- 
bility. This idea became more than ever prevalent 
after the introduction of the B.E.2c areoplane, whose 
relatively sluggish controls were considered to be 
an inevitable consequence of inherent stability. 
However, the inherently stable aeroplane won the 
day as far as British design was concerned, and 
later researches proved that a stable machine can 
be made amply controllable by suitably designing 
the control surfaces. Whatever justification there 
may have been for a lack of stability in the fighting 
scout machine, there has never been the slightest 
doubt in the minds of British designers that the 
commercial machine ought to be inherently stable 
in every sense. French designers, however, are 
only half-hearted in their belief in the desirability 
of inherent stability; it is clear that they are 
paying a good deal of attertion to the controllability 
of large and moderately iarge machines, but they 
still appear to believe thas stability and controlla- 
bility are essentially antagonistic. Some of the 
machines shown are stated to inherent 
stability, but in most cases,this claim is obviously 
not justifiable, while there are several machines 
whose instability must be very pronounced. Most 
of the designers, however, make some attempt 
to obtain stability in the lateral sense by setting the 
planes with a small dihedral angle, but none of 
them employ the substantial dihedral angles which 
have characterised nearly all British designs for 
years past. The importance of directional stability 





has been more generally realised, and most of the 
machines carry a fairly large fixed fin at the tail. 

On the other hand, most of the designers have 
made special efforts to obtain good controllability ; 
the Latécoére machine, for example, is provided 
with elevators of the same area as that of the fixed 
tail surface, the elevators extending well beyond 
the tips of the tail planes. In this case, longitu- 
dinal stability has been sacrificed probably with the 
object of making the machine quicker on the eleva- 
tor control, but this sacrifice of stability has long 
since been demonstrated to be unnecessary. 

An interesting method of balancing control 
surfaces in order to lighten the effort required from 
the pilot is introduced on the big Farman B.N.4 
bomber. The trailing edge of the aileron and elevator 
is fitted with an auxiliary hinged flap, this flap 
being connected by rods to the fixed plane in front 
of the aileron or elevator. Thus, when the aileron 
is moved downwards the auxiliary flap is compelled 
to move upwards relatively to the aileron and 
vice versi. The effect of the auxiliary flap on the 
aileron is similar to that of the aileron on the wing, 
and it automatically acts so as to assist the pilot. 
On a big machine like the Farman this should prove 
to be an efficient method of balancing the control 
surfaces. 

The importance of providing the pilot with a 
satisfactory means of trimming the machine during 
flight has been realised in one case, viz., the three- 
engined Potez type “ X.’’ This machine is pro- 
vided with separate auxiliary fins and tail planes 
which can be adjusted in the air by the pilot; 
this feature will be of special value in the event of 
failure of one of the outboard engines, but for 
ordinary normal flying such a means of trimming 
the machine is of great assistance to the pilot. 

The annexed table shows the leading charac- 
teristics of the more interesting commercial 
machines at the Salon. 


his machines. Only three French engines have 
figured at all prominently in the air transport 
services during the present year, viz., the 250-h.p. 
Salmson, the 300-h.p. Renault, and the 375-h.p. 
Lorraine-Dietrich. There is clearly a need for a 
rather more powerful engine, while the demand for 
greater reliability is as pressing as ever. Although 
a number of engines of powers considerably in excess 
of 400 h.p. are exhibited at the Salon, these, almost 
without exception, have been seen before—most 
of them at the Paris Salon of 1919. It is significant 
that aeroplane constructors continue to use the 
old and established types of engine for their new 
designs. The chief reason for this is that the more 
powerful French engines have not been able to 
demonstrate their reliability. ry 

As practically every engine in the Salon has 
been described in the technical press at one time 
or another, no attempt need be made to describe 
them here, but special reference should be made 
to the one engine of outstanding merit, viz., the 
Bristol “ Jupiter.” This nine-cylinder radial air- 
cooled engine has recently demonstrated its relia- 
bility by successfully passing the British Air 
Ministry’s type tests.* If further experience in the 
air under ordinary working conditions confirms the 
bench test results as to reliability, this engine will 
be a most attractive proposition to the aeroplane 
designer. The ungeared engine develops a normal 
brake horse-power of 400 at 1,600 r.p.m., for an 
overall weight of under 700 Ib., while the fitting of 
an epicyclic reduction gear, bringing the normal 
revolutions per minute of the propeller down to 
1,050, increases the overall weight to 805 lb. The 
weight per horse-power is thus considerably less 
than in the case of any water-cooled engine, and 
at the same time, of course, the elimination of 
water-cooling is a valuable simplification from 
the operational point of view. The accessibility 





of the radial engine is one of the reasons for the 











Weight in Pounds. 
Y Normal Lifting Weight Weight 
Machine. Engines. H.P. Surface. Crew, Fuel per H.P. |per Sq. Ft. 
Machine, jand Useful] Total. 
Empty. Load. 
Ib. Ib. 
Ansaldo e° One 300-h.p. Fiat 300 473 2,534 1,653 4,187 14-0 8-85 
Blériot Spad 33 One 250-h.p. Salmson. . 250 461 2,315 2,205 4,520 16-5 9-8 
Blériot Spad 45 Four 275-h.p. Hispano- 1,100 1,563 7,716 7,716 15,432 14-0 9-9 
Suiza 
Bréguet “ Léviathan”’| Four 225-h.p. Bréguet 900 1,509 6,614 7,716 14,330 15-9 9°5 
Caudron C. 61 .. | Three 140-h.p. Hispano 420 1,121 4,850 2,822 76,72 18-25 6-84 
Suiza 
Fokker ..| One 230-h.p. Siddeley 230 452 2,645 1,542 4,187 18-2 9 
* Puma ”’ 
Latécotre L.A.T.4 ..| One 500-h.p. Salmson 1,000 1,703 9,921 5,963 15,884 15-9 9-3 
and two 250-h.p. 
Salmson 
Nieuport 30 T2 One 420-h.p. Darracq 420 886 4,630 2,112 6,742 16-0 7°62 
Coatalen 
Nieuport ‘“ Sesqui- | One 300-h.p. Hispano- 330 118-5 1,543 507 2,050 6-2 17°25 
plan” Suiza 
Potez 1X One 375-h.p. Lorraine 375 496 2,756 1,764 4,520 12-0 9-2 
Dietrich 
Potez X Three 180-h.p. Hispano 540 1,013 4,630 3,395 8,025 14-9 7-9 
Suiza 





























Of the machines included in the table all are 
commercial passenger-carrying machines, except 
the Nieuport ‘‘ Sesquiplan.” 

It will be seen that the machines show a com- 
paratively small range of variation either as regards 
weight per horse-power or surface loading, but 
the load carried, expressed as a percentage of the 
total weight, is widely different for the several 
machines. These differences arise mainly from the 
use of relatively heavy power plants in some of the 
machines. The Nieuport “ Sesquiplan,” included in 
the table by way of contrast, is, of course, designed 
purely for racing purposes, and the figures given 
show that, in its present form, it could not serve 
any commercial purpose. It was on this machine 
that the pilot Kirsch won the race for the Deutsch 
de la Meurthe Cup in October, recording a mean 
speed of 173 m.p.h. over the 300-km. course. It is 
beautifully designed as regards reduction of head 
resistance, but the wing loading employed is so 
high that the machine could only be successfully 
landed by the most expert pilot on a perfectly 
smooth aerodrome. 

Several references have been made above to 
the fact that the French aeroplane designer is short 
of really suitable engines round which to design 


wide adoption of the Salmson engines in France, 
but the radial, air-cooled engine has considerable 
advantages in this respect over the radial water- 
cooled engine. A model exhibited at the Salon 
shows a simple method of mounting the “ Jupiter ” 
engine which can be standardised for any machine. 





INDUSTRIAL NOTES. 

Deratinc with the labour market for November, 
the Ministry of Labour state that unemployment 
generally continued bad during that month. In some 
industries, including coal, iron and shale mining, 
tin plate and steel sheet manufacture, an improvement 
was reported, but in a number of others, including 
the engineering, shipbuilding, brick, cement, pottery 
and building trades, there was a further decline. 
The percentage unemployed among members of trade 
unions from which returns were received was 15-9 
at the end of November, compared with 15-6 at the 
end of October. The percentage unemployed among 
workpeople insured under the Unemployment In- 
surance Act was 15-7 on December 2, as compared 
with 14-9 on November 4. The percentages for males 
and females on December 2 were 17-7 and 10-6 
respectively. The total number of workpeople regis- 
tered at the Employment Exchanges as unemployed 








*See page 691 ante. 





Dec. 23, 1921. ] 


ENGINEERING, 


863 








on December 2 was approximately 1,834,000, of whom 
1,415,000 were men and 318,000 were women, and the 
remainder were boys and girls. On November 4 the 
number on the live register was 1,729,000, of whom 
1,332,000 were men and 294,000 were women. In 
addition to those unemployed, 155,000 males and 
113.000 females were registered on December 2 as 
working systematic short time in such a manner as to 
entitle them to benefit under the Unemployment 
Insurance Act. On November 4 the corresponding 
figures were 153,000 males and 99,000 females. The 
number of vacancies notified by employers to Exchanges 
and unfilled on December 2 was 18,100, of which 
4,400 were for men and 11,800 for women, compared 
with 19,600 on November 4. 





Changes in rates of wages reported as having come 
into operation in November, in the industries for 
which statistics are compiled by the department, 
resulted in a total reduction of approximately 
1,150,0007. in the weekly full-time wages of over 
3,450,000 workpeople. The wages of coal miners were 
reduced in all districts as a result of adjustments 
made on the basis of the proceeds of the industry in 
September, the decreases on the rates current in 
October varying from 12 per cent. to 30 per cent., 
and exceeding 20 per cent. in most districts. In the 
engineering and shipbuilding trades one-third of the 
bonuses of 124 per cent. and 7} per cent. on earnings 
granted in 1917 and 1918 to adult male time-workers 
and piece-workers, respectively, was withdrawn. 
There was a reduction of 45 per cent. on the standard 
rates of steel melters (equal to about 19 per cent. or 
21 per cent. on current rates). Tin-plate makers in 
South Wales and Monmouthshire sustained a net 
decrease equivalent to about 19 per cent. on current 
rates. There were also numerous reductions under 
the operation of sliding scales by which wages fluctuate 
with the index numbers of cost of living, the work- 
people affected by such reductions, including civil 
engineering workers, women and girls in the engi- 
neering trade, brass, bedstead, hollow-ware and edge 
tool workers in the Midlands, electric cable makers, 
silversmiths and jewellery, &c., road transport workers 
in Scotland, furniture trade operatives in various 
districts, vehicle builders, coopers, and employees of 
gas, electricity and tramway undertakings. Since the 
beginning of 1921 changes in rates of wages reported 
to the department have resulted in a net reduction 
of 5,560,000/. in the weekly wages of nearly 7,000,000 
workpeople, and a net increase of 20,0001. in the 
wages of nearly 120,000 workpeople. 

The number of trade disputes involving stoppages 
of work reported to the department as beginning in 
November was 74. In addition, 47 disputes, which 
began before November, were still in progress at the 
beginning of the month. The total number of work- 
people involved in all disputes in progress at any time 
in November (including those thrown out of work 
at the establishments where the disputes occurred, 
though not themselves parties to the disputes) was 
about 36,000, as compared with 25,000 in the previous 
month, and 1,138,000 in November, 1920, when a 
dispute involving over 1,000,000 workpeople was in 
progress in the coal mining industry of Great Britain. 
The estimated aggregate duration of all disputes 
during November was about 250,000 working days, 
as compared with nearly 200,000 days in October, 
1921, and 3,500,000 days in November, 1920. The 
estimated aggregate duration of all disputes reported 
as in progress during the first eleven months of the 
present year was about 88,000,000 working days. 
The total number of workpeople involved in these 
disputes was approximately 1,700,000. In the corre- 
sponding period of 1920 nearly the same number of 
workpeople were involved in disputes having an 
aggregate duration of approximately 27,000,000 
working days. 





On December 1 the average level of retail prices 
of all the commodities taken into account in the 
statistics prepared by the Ministry of Labour (in- 
cluding food, rent, clothing, fuel, light and miscel- 
laneous items) was about 99 per cent. above that of 
July, 1914. This figure is the lowest recorded since 
May, 1918. The corresponding figure for November 1, 
1921, was 103 per cent., and that for December 1, 
1920, was 169 per cent. 


In his weekly summary of the coal industry, 
No. 8, Mr. Philip Gee, 40, King-street, Covent Garden, 
W.C. 2, dealing with American competition, states 
that American exporters, having tasted success in the 
neutral markets, are preparing to put up a hard fight 
to obtain a substantial share of the British trade, and 
in this they are receiving the full support of the United 
States Department of Commerce. The question of 
shipping freights is being carefully examined, and the 
coal-carrying railway lines are also considering a 





substantial cut in export rates to increase the volume 
of rail-borne traffic. Further, a careful eye is being 
kept on the British coalfields in case unrest and dis- 
sension may again give American exporters the chance 
of turning British domestic troubles to profitable 
account. These American activities call for close 
co-operation between all the industrial organisations 
concerned in the maintenance and progress of the 
British export trade, namely, collieries, shipping and 
railways. For any one of them to take a narrow 
sectional view of the situation is calculated, at this 
juncture, to prove disastrous. 

Sir Hugh Bell, Bart., chairman of the Cleveland 
Mine Owners’ Association, and Mr. Alfred Hutchinson, 
chairman of the Cleveland Ironmasters’ Association, 
have written to the Newcastle Daily Chronicle pointing 
out that the Cleveland iron trade, like the iron and 
steel trades throughout the country, has been in a 
stagnant state since April last, when the coal stoppage 
began. Makers, they say, have taken every course 
open to them in order to reduce prices so that they 
could obtain trade, and in their opinion there is one 
factor left that is likely to ease the situation, namely, 
a drastic cut in railway dues. The enormous advance 
in railway rates since pre-war days is a heavy handi- 
cap to trade. Taking the 1914 figures as 100, the 
following figures show the approximate railway rates 
on raw materials used to make pig-iron: On coal 221, 
coke 218, ironstone 240, limestone 226, other ores 244. 
A total of 5 tons to 6 tons of these materials is required 
to make 1 ton of pig-iron. The railway charges per 
ton of pig-iron in July, 1914, as compared with October, 
1921, were as follows :— 














July, October, 
1914. 1921 Increase. 
8. d. s. d. per cent. 
From Tees— 

To Tyne 3 6 7 6 114 
To Glasgow 8 10 18 2 106 
To Leeds .. 49 10 0 111 
To Sheffield 6 3 13 0 108 
To Manchester 8 8 17 10 106 
To Birmingham .. ee 23 0 104 
To South Wales .. 14 9 30 «0 103 











The Cleveland employers have no hesitation in 
stating, continues the letter, that so long as their trade 
is burdened with such heavy railway charges, it will 
be impossible for them to restart their works on the old 
scale, and consequently, thousands of men who have 
always found employment in the iron trade will find it 
incumbent upon them to seek a fresh calling. The 
price of Cleveland pig-iron has fallen from 225s. per 
ton at the beginning of the year to 100s. per ton to-day, 
but this figure is several shillings per ton higher 
than the price at which Continental pig-iron can be 
delivered on the Tees. 

We read in The Iron Age that in addition to changes 
being made in the schedule in the Unites States 
census of manufacturers for 1921, one question pre- 
pared by the Secretary of Commerce that is taken to 
be significant is being introduced. The question to 
be answered by manufacturers is an inquiry as to the 
estimated percentage of output compared with pos- 
sible output “if you had had such demand as to 
require full running time.” 

In view of the expansion in the steel industry, 
especially in some departments such as those making 
plates, the Government, our American contemporary 
adds, is trying to assist manufacturers in developing 
export markets so as to absorb the surplus output 
above domestic requirements. It is believed that the 
question, incorporated at the direction of Mr. Hoover, 
has a bearing on this subject. 

The following notes are taken from the report by 
Sir Arthur Dorman, read at the thirty-second ordinary 
general meeting of Messrs. Dorman, Long and Co., 
Limited, held last week. Scrap was being sold at 
prices pounds below the cost of pig-iron, with the result 
that for the moment it was better to buy scrap than to 
make pig-iron for use in the steel furnace. The com- 
pany had, therefore, been constrained to let the larger 
part of their blast-furnace plant stand idle to their 
great inconvenience and loss, with the still more serious 
consequence that large numbers of their men, both 
at the iron works and the ironstone mines, were thrown 
out of employment. Out of 32 blast furnaces, only six 
were at work, one on hematite, one on ferro-manganese 
and four on basic iron. The company had decided to 
extend their business in Australia by opening a con- 
structional yard at Sydney, for which purpose they 
had purchased a suitable site. In regard to their 
interest in Kent, under present conditions and with 
prices as high as they were at the moment, they were 
limiting their expenditure to the amount that was 
necessary to fulfil their obligations under the leases 
and options they held in that county. Speaking 





generally, the commer were trying to adjust their 
cost to the demand of buyers, but it was not an easy 
matter, and could not be achieved without sacrifices 
and suffering all round. The company had considered 
their moral obligation to provide work to support 
their men and their families, and had kept the works 
going at a time when there was little or no profit 
in so doing. They had also to consider the interests 
of their shareholders and to bear in mind that they 
could not conduct their business indefinitely without 
profit. 


According to the Corriere d'Italia, quoted by the 
Commercial Counsellor to H.M. Embassy in Rome, 
of the 268,000,000 lire provided by the Italian Govern- 
ment to alleviate unemployment by the undertaking 
of public works, the greater part will be apportioned 
as follows: 61,000,000 lire for the repair of bridges 
and roads; 78,000,000 lire for hydraulic works 
(improving the navigability of the River Po, the em- 
bankments of the Rivers Tiber and Arno, &c.); 
50,000,000 lire tor harbour works; 15,000,000 lire on 
drainage and sea coast works, &c. 

The trade review for the current year issued by 
Messrs. Bolling and Lowe, Limited, calls attention in 
its opening statements to the present difficulties 
which surround British trade. According to this old- 
established firm, taxation must be substantially and 
promptly reduced, otherwise it is not difficult to 
foresee that within a few years only a limited number 
of concerns will be in a position to meet the extravagant 
demands for national services. The excess profits 
duty has now ceased, it is true, but its ill-effects upon 
trade are apparent by the shortage of cash and the 
increased borrowings by industrial companies to enable 
them to carry on, the borrowings being in the form of 
debentures, short term notes, &c., to the detriment 
of existing shareholders. The increased’ cost of postal, 
telephone and telegraph services is found to be hamper- 
ing trade in every direction. After reviewing the 
situation in various countries and quoting a series 
of prices ruling at various times for metals, plates, 
bars, rails, &c., the firm state that the prospects for 
1922, at any rate for the last six months of that year, 
are brighter than they have been of late, and they look 
forward with confidence to the future. 

The latest issue of the Bulletin of the Federation 
of British Industries gives a copy of the letter addressed 
by the president to the Chancellor of the Exchequer 
stating that any attempt to maintain taxation at its 
present level during the forthcoming year must at best 
seriously retard any industrial recovery, and at the 
worst may involve a permanent diminution in the 
productive capacity of the country. The evidence 
brought forward by representatives of all industries 
shows that the present rate of taxation is stifling 
initiative, postponing development, and crippling the , 
efforts of manufacturers to recover and extend the 
foreign markets which are now of such vital importance 
to the welfare of the country. 


A meeting of the Railway Managers’ Association 
was held last Tuesday at the Railway Clearing House, 
London, when the English and Welsh railways decided 
to reduce the rates for the transport of the following 
goods as follows: Coal, coke and patent fuel; lime- 
stone for chemical works; lime in class B of the 
general railway classification for iron and steel-making 
purposes ; iron and steel in class B of the same classifi- 
cation. The increase in the base rates in operation 
on January 14, 1920 (at present 100 per cent.), will be 
reduced to 75 per cent.; the present flat rate of 6d. 
per ton will be reduced to 4d, per ton; the maximum 
addition of 4s. per ton, where applicable, will be 
retained. The reductions are to take effect as from 
January 1. The railways estimate that they will 
mean a decreased revenue to them of 10,000,0001. per 
year. The new tariffs for the above goods are to be 
applied experimentally for a period of twelve months. 
Manufacturers throughout the country anticipated that 
a greater reduction than the above would be granted 
by the railway companies. Considering the rates from 
the point of view of Sir Hugh Bell and Mr. A. 
Hutchinson, the reduction for the particular industries 
dealt with will probably not meet the case. Other 
trades are also claiming reductions in tariffs. 








Diese, Enoines IN SwItzeRLAND.—In a paper on 
“Diesel Motors, their Construction and Comparative 
Economy,” read on November 23 before the Ziirich 
Ingenieur und Architekten-Verein, Chief-Engineer Alfred 
Biichi, of Winterthur, combated the view that a Diesel 
engine could not compete with water power in Switzer- 
land, and his view found oe by F. Gugler and by 
members generally. M. Biichi does not advocate the 
Diesel engine as a substitute for water power, but as 
supplementary to it, especially in cases where an occa- 
sional load has to be met or when power is wanted 
intermittently for relatively short periods. 
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PNEUMATIC GRAIN ELEVATORS.* 
Discharge of Grain Cargoes in the Port of London by 
Pneumatic Elevators. 

By R. E. Kyieur, M.C., of London, Associate Member. 


Introductory.—Bucket-elevators have certain advantages 

for handling grain in bulk, and many of these elevators 
are in use in the Port of London. The merits of this 
class of machine are before the Institution in a Paper on 
“Conveying and Elevating Machinery,” by Mr. Gardiner 
Mitchell. The present Paper deals only with the pneu- 
matic discharge of grain bos ships ; and more parti- 
cularly with two modern examples of floating and quay- 
side plants in which oil-engines or motors, and high-speed 
rotary exhausters, have replaced the more usual vertical 
or horizontal compound steam-engines and reciprocating 
exhausters, as the main power-plant of the installation. 
'- Reference to the Papers in the bibliography will show 
that the invention of the pneumatic elevator on a com- 
mercial basis appears to due to the late Mr. F. E. 
Duckham. 

General Principles of a Pneumatic Elevator.—Some form 
of power plant driving some form of air-exhausting plant, 
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parcels are stowed superimposed in the same hold and 
separated from each other by ‘‘ mats” only. 

(c) Simplicity and rapidity of shipping and unshipping. 

(2d) Absence of “trimming” in the hold and dust 
thereby entailed. 

(e) No damage or loss of weight to grain, but on the 
contrary aeration and cleaning during discharge. 

(f) Use of ship’s gear not required. 

(g) Other cargoes can be removed from between decks 
whilst discharge is being effected. 

(kh) Work in bad weather due to minimum removal 
of hatches over hold. 

(i) Permanent crew from numerical standpoint about 
the same; but extra labour for ploughing gangs in the 
hold, and winch end men on the ship’s deck are elimi- 
nated, as are also the heavy charges for ropes, plough- 
boards, and other gear. 

(j) Output in tons per hour may be higher and usually 
is so; the rate of discharge for all types of machine, 
however, depends on the rate of delivery from the scales 
rather than on the maximum intake capacity of the 
~. and therefore the conditions of delivery must 
argely affect the final rate of output. 

(&) Reliability and freedom from breakdown caused 
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and the working position of the elevator may be either 
“side-on” or “end-on” to the ship under discharge, 
the pipe-line being slewable for this purpose. 

Group C.—This group comprises the machines most 
recently constructed to the requirements of the Port 
Authority and the designs of their Chief Engineer, 
assisted by the late Mr. A. H. Mitchell, the special 
features of which are briefly dealt with hereafter. In 


designing these machines for use in London docks the 
following were the main requirements :— 
The Hull should be as small in dimensions and raft, 


as conditions of stability permit ; should be mancuvred 
about any dock by power-winch and rope; and should 
tow from dock to dock in safety. 

The Power-Plant should give a minimum of mainten- 
ance and stand-by charges for intermittent working of 
machines. 

Superstructure.—To discharge wheat in bulk ex ship 
at the rate of 100 tons per hour in either the “ side-on ” 
or “‘end-on ” positions and is to be so arranged that :— 

(i) There is the necessary margin of stability for the 
vessel. 

(ii) The pipe-lines can be shipped, unshipped, and 
manceuvred in the hold with rapidity. 
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together with the necessary fuel, is enclosed in a steel 
pontoon or hull. On the deck of this hull, or at a suit- 
able distance above it, is placed a grain receiver or can- 
ister to which the air-exhausting plant is connected. 
Suitable internally-armoured flexible and/or rigid pipes 
provided with nozzles are led from the canister to the 
grain in the hold of the eraft to be discharged. These 
nozzles are kept buried in the grain, air rushes up the 
pipes in an endeavour to destroy the vacuum per- 
manently maintained in the circuit, and in so doing 
carries the grain with it, which is deposited in the canister. 
By means of an automatic or mechanical air-lock of the 
tipper or rotary-wheel valve type, the grain is continu- 
ously discharged from the canister (without loss of 
vacuum therein), to some form of grain hopper situated 
at a suitable height above the deck, whence the grain 
is delivered either direct to craft or weighed out thereto 
through scales and chutes either in bulk or sack as may 
be required. The higher the proportion of grain raised 
to air displaced at any given vacuum, the more efficient 
will the machine be, and the less horse-power per ton 
of grain raised will be reqmred. Such efficiencies are 
usually in the neighbourhood of 5 per cent. or less. 

Advantages jer Dhaleargs of Grain ex Ship.—tin spite 
of the very low order of efficiency obtained from pneu- 
matic plants, they have many advantages for ship dis- 
charge, which will be found set out in detail in the Papers 
referred to in the bibliography. They may be here 
summarised as under :— 

(a) No reasonable limitation as to size of ship dis- 
charged. 
(6) Can work any kind of parcel and any method of 
stowage with special advantage in cases where different 


* Paper read before the Institution of Mechanical 
Engineers, December 16, 1921. 








by obstructions due to foreign matter in the grain or 
other cause. 

(l) Costs of working and maintenance may be broadly 

rded as being made up of engineering charges and 
bulk grain charges. It will be seen from the Table 
referred to later, which gives the engineering charges 
only, that the pneumatic elevator compares favourably 
in this respect—except in the matter of capital cost. 

The general tendency of modern docks is to instal 
pneumatic machines for floating discharge ex ship. 

Tabular Statement of Leading Features.—The leading 
features of the various floating pneumatic plant working 
in the London docks are set out in Table I. 

It will be seen from the table that these machines may 
be grouped as under :— 

Group A.—This group comprises the machines first 
constructed in which the hull is of rectangular box section ; 
the power-plant marine boilers, together with vertical 
or horizontal steam-engines and horizontal reciprocating 
exhausters coupled thereto, either through gearing or 
direct ; the superstructure either one or two towers, 
in which the in canister and pipe-lines are super- 
imposed over the grain hopper, giving discharge to craft 
through scales and chutes; and the working position 
of the elevator ‘“‘side on” to the ship under dis- 
charge. 

Group B.—This includes machines subsequently con- 
structed or converted, in which the hull power and air- 
exhausting plant are similar to Group A, but in which 
the superstructure consists of a single grain-canister and 
pipe-line placed on the forward end of the pontoon ; 
the grain is re-elevated therefrom by bucket-elevator to 
the grain-hopper and weigh-house on the after end of the 
pontoon, whence maximum discharge can be effected 
to craft on either side of the elevator or any desired pro- 
portion thereof to craft on both sides of the elevator ; 





(iii) That the length and disposal of the permanent 

ortion of the pipe-line attached to the elevator shall 
be such that the supplemental labour charges for the 
addition of further pipe-line are a minimum. 

The method of effecting these requirements is hereafter 
briefly described. 


Deratts OF DEsIGN oF PLANT: Group “C.” 


The Hull.—Reduced to 60 ft. long by 30 ft. wide at 
deck level, depth 11 ft. 6 in. and about 6 ft. 8 in. loaded 
draft—sides of pontoon raked and made swim-ended fore 
and aft, and provided with budget plates for ease of 
towing. 

The Engine.—The obvious disadvantages of a steam- 
plant for intermittent working are the space occupied by, 
maintenance of, and attendance on, the multitubular 
marine-t boiler—whether the machine be working 
grain or idle ; and the cost of loading stowing and handl- 
ing the coal therefor. ‘ x 

A 200-h.p. four-cylinder vertical semi-Diesel oil engine 
made by Messrs. Vickers Petters was fitted, and is of 
their standard VJ 4 type. Normal running speed is 
250 r.p.m., but an auxiliary hand-operated governor 
is provided to enable the engineer to vary this within 
limits for the different classes of grain to be worked. 
Fuel is Anglo-American or other approved gas-oil of a 
specific gravity of about 0-86 and flash-point of 150 F. ; 
fuel consumption is } oo per b.h.p.-hour, and about 
3,000 gallons are carried in two cylindrical tanks disposed 
inside and one on each side of the pontoon. Starting 
up is by compressed air, blow lamp, ignition tube, &c., 
and can be effected in less than three minutes from cold. 
A large fiy-wheel is fitted to minimize cyclical variation. 
Cooling is by circulation of dock water to engine-jackets ; 
there is no water injection to cylinders. The engine 
exhausts are carried about 30 ft. above deck level and ar 





ENGINEERING. 


DEc. 23, 1921.] 


865 








sioyjodult e143 JO s}8ISU0D 10401 OU —'s9zenvYrTY YJ 
“pevsy St Jajedloyou; pus | 0} f9 
9noqe st esvesour peeds jo o17e1 ogy, “Zurpdnoo poods- mo] 
ey} wo 3joq Aq ueatsp dumd Azezor1 jpeurs vw Aq popra 
-O1d SI JQ[009-[10 OY} JOF ORV AA PO} OLB SOATBA Jorjor 
® puv ‘qour oxenbs ied “qj OT pue “q] 9 uee4eq 
peprscid st i9[000 pus s9UTeI4s 
MO] UTBUI oY} YO rveF ULIOM 
sSuirveq puv sived 03 pore] 


pue 


st einsseid [10 oy], 

-[l0 o1jeuZeuI w ‘ 4yeys 
4 ueAUp-dumnd 
10 Bureq [10 ey} “peyooo-jro st puw edA} [wore 
ey} Jo st ave oyy “ody yeng soqqni puv ur 
ere sBuydnoo ofqrxeg yIOg—"sve9 Susevesour-poody 

“ad's 009 04 “ur'd's Ogg gnoge uOIZy 


y3now 
“nolo 


*00Z ‘10mod-es10 


peoeds jo uorzepn 


-90011p RIM syIOM 47 
m100 ‘ 


pun 


elon ofl. —"sng 


euo jo ubiydiIosep Jog & puUv ‘feoIZUOPI OB sJ08 INO} [Te 
{[ ‘Big ur umoys st yueyd mou oy} jo yno-£ 
“‘qnoysnor43 uoIssTUIWOD UI guEld eY43 BZurdeey Aqoseyy 
*pjo. ey} Zurprvosrp otojoq yuejd mou oy} Jo UuOTZ0e10 ey 
e7o}dui09 03 e[qrssod udeq e10jo1043 sey 41 uIydjop eYy4 
jo ypep-oug uodn Zurpueys osnoy-eursue ue ul pesopoue 
sued yovo ‘sured ut peZuvize orev (10M0}-ureI2 
iod-9uG) s}08 InOy OYJ, “soulZue-[10 Jo pwoysul s10}0Ur 


“sUO[stoUlTp [[e-182A0 wos Ayao oyeuxoiddy |} 
“Ql 09% 98 sefvos oFwUIOInY ATZAYy 


qunys ‘ omsseid s3]04 O9p 98 yUeZINO 
“sojodiezuy YIM poy pue punom 
4% peyooqoid uedo oy} jo st 4070py 9y,F 

*e48]dpeq uoOUIUIOD GUO UO pelIzBO SI 
gran ey} JO ejoy eyy ‘ soysNeYyxe Aze301 poods-Y31q B 04 
Suydnoo ofqrxey yYBno1y4 peyoouuos urese st yorum ‘reed 
Sursvosoul-peeds pejood-j10 04 Burdnoo eiqrxey y8no144 
poyoouuod ‘a7 ‘193.1848 Aresse00U Y}IM 10}0UI B JO 8381800 
qos You + “yormsdy jo ‘yjeavoy ‘sisseyy Aq pojonsjsu00 
syenvyxg = fsmoy usaqup-407;0g 


prod 


ou} 


@1qnop 
oy} jo 


*mOJoq USATZ st 408 


[esoue3 oy T, 





“S067 UT 91mMq sem juRlE 
q poovsder oq 07 Apsoyg 4 


4q peyerodo yuujd-semod edé4 9 dnois jo syos 
anoj Aq poowdes ue0eq sey yorys yuvyd S143 Jo ofoys oy} 
st gt puw ‘urydjop oq} Jo 399) 
y dnoip oy} jo sieysneyxe 

soul3ue-urveys ‘suejI0q jo pexystsuoo juejd-samod ey], 

“Se[BOS O1;BUIOING 
Saoay Aq pooedes Buieq exe sepeos 1eA0]-puvy oyT, (9) 

“JeqyBe10y peqtosep oq 0} siezsneyxe A7ej01 OY} JO UTZ 
-oajoad 10340q 04} 40} papp¥ ueeq eavy odéy Q dnous Jo 
s10A@AU00-UHOM PUB SeATB4A-Jeoy ‘soUO|OAD 4ysnq (”) 

—: sjoedse1 04 Ul poseaye eq 04 
4yuo st 10 uéeq sey ommjonmesedns siyy, ‘op ‘sores 
seaoy-puvy ‘sedid-urei Aressooou yyw eyeydaioo ‘odAéy 
V dno) ey} jo s10m03 Suypuey-ured o1yeurneud sno} jo 
sysisuoo urydjop s1q3 jo yoep eG} wo oinzonsysuedns oy], 
"PAS soywm-YsrYy AqruIZ, CAOGE “43 F[ PUB OPLm “45 Gz 
‘4enb Azeweid 


‘Buoy “43 OSE ynoqe Bureq 
Tpueys ulydjop 10 


oy} WOIs “43 OG Jnogu 4e 
uspoom 8 jo paxsisubo 41 ‘Aporige = “AydeIBorq!q oY} UT 04 
pesiojoi sioded oy} Ur punoy oq [[I# ‘uoTssgAUu00 0} J0LId 
‘syoodT yeaqiW ‘Areuws3 peajueo surydjoqy ey} ye yued 
eyejut o1yeumneud ey jo yueueBuvise oy3 Jo uoIydIs0sep 
IMs V—"sy0q peaypyy ww. gunjq-s9mo0q fo uorwssau0y 


osye jos Areyixne siqy, 
“THO O47 JO 308 
810}0UL 80 
pue ouvio- 


oy} ynoyZno1y3 Buryysy ey} 10; osye pue ‘oy ‘dumd 
jouy ‘uey pue dumd e%pq ‘sossordmoo-sre oy} ‘ueysdeo 
Yop oy} ‘ULIOM pue OATBA JooYyA ouCToAO 4ysnp eY4 ‘seddYy 
urei3 94} ‘1030UI 1078A9To-JoHONG 9Y4 103 somod sorjddns 
‘eddy = oursuAp-urno-our3ue 
Arveyrxne ue wor peyddns are 
“UIqBO S.JOALIp @ WIOJJ peljoujuOO sr 
1d oy} 0} peyoezje ‘ow ‘soyourM ueALIp 


*dyqs 8 YOM 04 JopsIO UT poyI¥o suy-edy}d peoyjs10a yuoUBUted ay} 07 Pop 
*10}8]UVO OY} 0} PayoNZ Ze ApjuoUBUIIEd poyIVO BT GOT oUt 

“£]UO I9M0} GUO JOJ OTB UBATS sIVMOIVd ayy ‘ Je{;UMTS GI SIEM04 MOJ PTV § 

"WIOJeI0q} peqonpep useq Jou eAvY “oP ‘s¥or¥ ‘spOl-];e} pUB seoUBIvE,) “peyy sduind jo JaquInu [e4O} 9q3 Aq pooe;ds~p WoYNJoAsI Jed Iye JO SUMMPOA og) SeAPs ,, GUBYsUOO dug ,, OUT « 


178.10U 


*MOT}JONISUOIST JOJ S$} IZ6I WP ILL 


ey} YyBVoUsq posnoy ‘edA4 
1yVOOId Wer [eRUOZIIOY pue 


81380 


u13e48 


*]o880A 





"GIGI ‘82 “GOd ‘s90usbug 247 « 





-10oj0u1 Aq poqoeye st edid jo sy33ue] ¥13x0 pue seuy odid 


ey} JO uorzesedo oY, °0} peli0jor 


[equeprour seBreyo oq jeyuewed 
yiom 0} peimber edid peuor:ppe jo yiuey oYyy ostuTurU 
04 suorzi0d o1dooseje; peorjz0A quouvuled YW popracid 
st 40ZBAGJO OY} 0} Poyoeyze Polsmwo st e30]duIO9 WI0OG 
-edid 043 Jo ojoym eyy, * 
4y11q848 oinsue 0} Jopio UI Pp 1 
10481UBO UTvI3 WIOIy 1OFBAOle AreyEXNe 043 jo eydtoutad oy J, 
pue 


Tey ypeuus Ajoar 
St 


mee ss 8B 071043 
ns oq} puw “drys e 





=e 


“JOOI04} PIBOgGsoIy PUB UIvEq oY} UT SUOTPVIIVA 10) 
‘ploy 8.diys @ yo yno puw ur 3u1y903 uN Appides s03 


410} osye 


wd 


sty} JO yno-ABy 


Zuruuni jo 4809 ey} UO UOKNeNpe ety, 
oy} puv ‘srve3 oy} puY oUTZUe-[IO eY43 UseMmj30q 
pesodiejut ere ‘uopuoy jo ‘peyrumy ‘Aueduoy Aqqig 
UvUTeM “sussoyy Aq opeur sFuydnoo ofqrxe[y “1 OF OL 
qnoqe st esverour peeds jo oer eyy “plsyseppny 
plasq “susseyy Aq opeur srve3 pojooo-]10 peorey 
9]quop Aq JoysneYy xe oY} 0} podeUUOD st OUIZUe-[10 EYL], 

“sugjjeduit 30401 OY} UO O{qISTA 
St aw0oMm ofqeiwcidde ou ‘peyygy euojAo 4snp queroqje 
pue ofr, oy} 03 onp ‘pue ‘ gIg¢] 9oUTS yAOM 9e UeEq 
oq 03 Ayeuts0N swy Yorym Buydyd ywoyj10a JO YWua 4VY9 S$} 9A [BOPZI0A 


Jo YDug] ywyy 8] Berp yezyuozi0y 
@ BAAIS azIs 0} peon 


pue 


jo uMOL 


sem gued ey] 


‘ Buryiom ., uo-pue,, 
40} Burmoys 40} peSueize ere out-odi 
ey, ‘soyseyouvp jo ‘poyury ‘uoung Aruey “sussoyy Aq 
‘sseud [Boluyoo} 94} UT poYst 
«*3uLMBIp UlOJy USes oq UBO quBid EY} Jo UOTzI 
oy. | —"sinpnspesodng fo ubssocy 
“1048 0} POLIeJor 9800 JO FT 9/GBT, OYy 
wiogy uses oq Avur 4uejd-somod urea jo edd} peqiiosep 
eaoge ey3 3uy3y Aq poyooye ofOyM B SB JORBACTO OY} 
‘1a48nVyxe oY 


410 


‘ uo-sepIs ” 


W9¥jeI ey} UO 
doy ureiZ 04 


We] 
d pue euesm-oedid 


©} onp esnsserd youTq Jo 8300: 
dey jo Guo; @ quM 
ey} GOI, O}0UIEI peoR] 


“soul3e AOjeq Aunoleur jo “ul ¢ JO 3) 
“uyemi eynuie Jed “45 “qno 9gg'g 03 yuepeAmbe aye eouz’ JO 
4qyyaenb & yy Buryeep jo 
zoyne| ‘YpIG JO sisWPeYyH 2 seseig “sissoyy Aq opeur 

adeae no; ‘ui0}qvd ., NVOITY ,, OY} JO st 
ey], “ssegsneyxe ‘Ar¥8j301 49 puv ‘Furzeoordioe1 UOpuRgE 04 


tAOL 
st “Joagy 


ue} @ 9B “euT 





sey Yyorys “guejd oy; jo uorzod sy YHA —permMoUT 
weeq eABY seZIeYO JOy}O 40 ooUBUCTUTIeUI ON ~“Zurimes 


Aue ozeurunye 03 

S| puw “ysnvyxe oUt 
OeP SAogs “3; OE gnoqe 
peLBo SI ysNBYyXo oY, “Sie[JodU 10301 oYy Jo UO1} 
-~oodsut o78z1T108} 03 peziy ore ‘op 
“soy St BZursvo 043 ur quiof oy; 
soy pepraoid si uoreonqny a 
Zuruuni usys ‘yf ,09 JO ang 


pus *;eju0z 
urea {8 
Ls 


otaayd 


~unrd-s 








A, 


4 8 ou pou! 


a. 





Loe 5 





rr: 





td [eyuozjioy Ayreysed Jo [wyU0Zy 
“Buyyeq [eusezU} 


oq 04 P 


i JO4jO PUB esey} 10,T 
yunf 10/pue uojsid oy) Yi seajeswueY3 sIepuyjAD 043 04 
soydde osye siyg { spemoues i107 yuBpd ey Jo e8uddoys pue 
‘Aousyye ut doup yuenbesuoo 8 yzpa Ava uezee Appides st 
qoryan : Sayeed Jo wand aye 20 Baan ‘J9YZBo] IIEY? pus 
SABA Oy} USeMj0q s}ez 4sNCT 

Wie} Biq v ST SeATVA eseYy JO COUBUSZUTeUT OG} BY IQuOp 
ou SI e104} JNq ‘ sIe3sSN¥Yxe BZurpeooidsoes [eOIQISA YALA 
pes3y o8p o3 guejd ou sey 
]{ewIs Jo seayea jo soquinu J 
OA[VA JSNVYXe PUB 4OTUI JO JOqUINU 8 4YILM pez39g oq ysnuT 
‘]801910A JO [BIUOZLIOY JoyzeYA ‘1o4;sNeYyXe Furyeoosdioes Jo 
edéy Aue ‘ommssoid moy 38 GIL4 478OpP eq OF ATe Jo oUNJOA 
eBrv] eyy JO guNODDe UQ— yum buyenDYyxy-ay oyL 


TSop SBAL 
Mop pt med 

9y 194snNBYyxXe 

“uleley} sduu 


% TewWoz10Y YF 10} 


ear gk: ROT oy], “vow 
8 10‘ Bore GBrey jo 


“Buruvep ]worporsed oFBp[ TOW; 04 


89] 
+puvy ose ‘op ‘sfeids seyea “sre0ueTIs WL Paton 


wooq suy tt 









































“urd-1 90¢‘e 
j'Aenb puv "1 09 f9 onvy yw SH IL 
ozs uyydjoq weem3 “Jvas FuysBvaloUuy “mu god ay OY “oor 
poeds “punos -o4 O@pls suo uO *poyyezed £901 peeds eorey “qno 000'9 *J0}sneYy aeyo, 4 60urd'1 ope PIZ6t ‘“Siemo]l > 
- Ol jsegsneyxg m) 0.48 | WY “0so] puvy oT | sodez,2 | ,2 JO 09 | si0d¥y og z 3 002 000% 1 BQNOP Psfoos-1Q | -x9 Arwjor oBeys-g | ed qQ ONS “INOW O'C |. Tea suyydjog,, 
“urd's 
‘1 09 OT ONVY 00Ls 3 “3H 6 
oor'z * Aypeagueo * ZI ‘1va3 Buysveroul qe “uy sod yw “yy “urd"s 96% 
poedg *punol pooud “qr 09% 894 31 % SI poods § yeoyey |'qno go's “124;sney “Hyg 00% *[osayq-TuIes ‘9161 ‘OcEe 
y*) P| soysneyxg 8 WA ge soyny Alay 9 *quoq ,g | siedey op | suede; cp . Z 009 Ost I a{qQnop pejooo-f | -x9 Asej01 oBvys-¢ | [woRseA JopuyAo-F “PIO | ,,"s PUe I soquny,,, 
“osnoy JO ops » “siopuyso f  .6F AT 
you. F “AI 092 «9 94.8 8 94,81 “suoysd 9408 “8.59 ‘va «06 “dH “3061 
‘a A OF “bs 6 0 81 ge sony AroAy 8 queq ,9 | siedey ,o¢ | siodey og 9 t 003°1 000° I BLE wody Spol-yey, | ‘eoqe sv sdumd “BF oyONG “OAOGU SY | ‘OCD ,.HIOA MON ,, 
“suepuyyaéo ob dT 
“Ayesy | . m4 ‘va 06 “dH “TIGL peponays 
“punod -u0o poowd q] 09z oL %Z1 0} SI “suoysid HONS 9,49 “8 M08 -u0s07 “S681 
“a Ol 9¢ 49 0 qe soyne Ajoay 9 queq ,2 | ssodvy og | ssodey OF Z z Ore 06S 1 FSS woay spol-yey, | “oAoqe sv sdund % | ‘jeyuozwoRH = OAOGU SY | “O19 — .,"ORBOIYD,, 
‘ssopuyAd f  .8¢ “AT 
4'Ayuo aprs * 1998} “souysue ‘Va | 6d 
euo ‘omoy youo 2,8 |,894,81 -uvo god moa uoRjonp =| "6 40198 *F aug “08 840198 "O6T "O88 
“Vv Ol 0L “bs 9 6, 81 9 ‘MOAT puvy ZI | “9ueq ,2 |saadez 02 | si0dEy ,F¢ L OAL ‘Ff 00¢Z t00F z 00s 01 1v03 [ 04 ¢ | “eaoqu se sdumd fF | ‘]voyjI0A gnq ‘eaoge sy | ,."¢ ‘ON OUVT RIVA, 
‘2 ‘saopuyyso oF “AT 
sesnoy Jo opys yous *porresed oy 01 “su0ystd -F 9408 °F al ‘va 26 dA ‘L681 “08S 
‘y 8 OF “bs 2 8.31 Q ‘I9A0] puvy OT |9qS7e98,9 | .O JO OL | sscdey OF 9 t 008s 008'T 1 00z wolj spol-fey, | ‘eAoqe se sdwnd Z | gf oyoOIWgG ‘“aAOge SY |,, 7 ON GUY] ya,, 
“a ssopuyyso { Pe i | 
nee va 86 ‘d'H 
opys ouo ‘esnoy "19481 Pb 90108 *_ SF Oyolgg “Buys 
yous 2 “QI 0Sz *oqrered *poyered -uey sod suo4gstd *,1 Ff e10g *sdaind -sUapUuod soejins punod "CO6T 
‘Vv ol os “bs ,2 9 81 #8 SOjnY AIOAY FL quod .9 | .9 JO OL | & JO OF 9 ano ‘s} 0002 00L'T z Ost WlOdy SpOl- eT | [eyuoZoy Yq Ff | -WOy feyUOZWOHY “WiROIg | “DON'T =." PIdvy,, 
‘SH “Ul | = ‘“poodg 
‘unnovA!| ousug "PAT 
*40990T | [8ULION | [BULION | “SeyNYD | J09BA “pervid “qa ‘qn uy) | ML"aND @ JUBgS 
dnoip eBIVYyo | 04 1001.7 ay puv sopeog “@[2Z0N JO ‘WI “Bed *seyouy ‘Jo 'ON Ayjoudey . ul JO ON] -uo9 | ‘sdumg 0} oAyG *sdumg ‘ousug “ging wey 
-8Iq jo wo jo odAy, puv “on addy [Boy}eA |[euOZTIOH | UF weg *SUIOOY Ayoudeg dumgd "suoy WwW 
_osrByosiCT “msi | ISH @ATI§ JO quomese dsiq 
WOUM JO sau0pAg *OUIBN 
“syIvUloy “OsNOH-ysIOM ‘sodigq eyvjuy upesy “s109STUBY) UTBIt) “que Jenog 






































‘SHNIHOVW AO SHUVINDILAVd— 1 WIAVL 


SUOLVAA TY 


NIV 


ts Ea) 


QJILVWOANd 





866 


ENGINEERING. 





[Dec. 23, 1921: 


PNEUMATIC GRAIN ELEVATORS. 


TABLE II.—COSTS OF WORKING OF MACHINES. YEAR 1919-20.* 


























Costs in Pence per 
Working. Fuel Consumption. Ton of Grain. 
Total 
Cost , 
Name and Group. (pence 
. Tons Elec- Oil. Coal. Tons Tons Tons Fuel per Ton Remarks 
Tons. | Hours. r tricity, | Gall. Tons. Grain Grain Grain | Wages. and Main- | of Grain 
our. Unit. per r per Stores. | tenance.| Raised.t | 
Unit. Gal. Ton. | 

“Rapid” A-.. i »-| 88,174 1,183 75 _ — 950 _ -- 93 4-27 5-68 3-22 13-17 Steam. Two Tower Machine. 

“Mark Lane2” A .. «-} 60,468 1,027 59 — — 460 - oo 131 4-33 3-82 4-33° 12-48 Steam. Single Tower Machine. 
Deduct 1 penny per ton from 
maintenance for unusually large 

| boiler repairs.* 

“Mark Lane 3” A... -+| 76,784 1,424 54 — — 620 = -- 123 3-82 3-54 1-48* 8-84 Steam. Two Tower Machine. Cost 
of maintenance unusnaly low 
as machine only had 3 overhauls 
in year instead of 4.* 

“ Chicago " B Bd ».} 72,202 1,179 61 — — 601 — — 120 4-03 4-41 2-27 10-71 Steam. Single Tower Machine. 

“ New York” B oe --| 56,683 870 65 _— _— 446 > 2 ~- 127 5-56t 3-80 3-47 12-83 Steam. Single Tower Machine. 

“Turbo 1" C be ~-| 69,154 4,214 57 _- 11,902 _ -- 5-8 — 3-09 2-37 1-44 6-90 Oil. Single Tower Machine. 

Bucket-Elevator “ Mitchell "|. 47,046 768 61 = — 30§ a — | 1,585 3-33 0-55 2-96 6-84 Bucket-Elevator. Slewing and 

| luffing cantilever type. Suction 
gas. 

Bucket-Elevator. Nos. 1 to | 111,911 2,215 51 —_— _— 258 -- ~- 436 5-97 1-67 5-62 13-26 Steam. Elevators and conveyors 

8 elevators and 2 steam hand rigged. 
barges. 

Bucket- Elevators A B C D 76,616 1,444 53 29,740 _- ~- 2-58 _- -- 3-76 0-69 5-05 9-50 Motors. Elevators and conveyors 
hand rigged. 






































* The above are engineering division working costs only, 
+ Deductions as shown in “Remarks”’ col 
cost per ton for the year 


year. 
t It will be noted that generally speaking wherever the cost in pence per ton for Wages is high the tonnage handled for the year is low. 


exelusive of general charges interest and depreciation. 


TABLE 111.—Averace Test Resutts ror Group C MAcurInss. 








: = e 
ss | 3 £ Et wl #1 Be bee | sf 
,-| ef P 3 e 3s m5 Far as 
Machine. sss gE # £ 2 a se | ae Average. Results for Ten 
é = 38 7 = om . 25 12 Tests on each Machine in 
é' om | s = By =| ff hi 
8 2 =| 3 ei ss Es ig 11 Different Ships.|| 
is a] & 
{ 72 2,669 8 584 321 71 73 122 1-72 5 - 250 r.p.m. 
acuum, 7”. 
85 2,933 ) 720 326 72 133 1-85 Quarters of grain per hour, 
Turbo 1 4 304. Tons per hour, 67. 
| 90 1,179 34 270 314 70 72 120 1-72 Pints of fuel per hour, 76. 
Length of pipe-line, 83’. 
\ 90 1,709 64 487 263 58 75 125 2-16 | B.H.LP. = ae B.H.P. per 
° ton per hour = 1-9. 
i 70 2,767 7 483 305 87 69 115 1-35 — speed, 250 r.p.m. 
| acuum, 7”. 
} 80 3,000 yo 634 333 74 704 117 1-59 Quarters of grain per hour, 
Turbo 2 ; 325. Tons per hour, 
72. 
| 90 1,532 5 370 306 68 74 123 1-81 Pints of fuel per hour, 73. 
Length of pipe-line, 83’. 
| 104 1,383 54 423 251 56 77 128 2-28 B.H.P. = 12). B.H.P. per 
ton per hour = 1-68. 






































* Wheat assumed at 4-52 quarters per ton. 


¢ All results are for wheat discharge as weighed out through scales. 
; Fuel consumption assumed at 0-6 pint per b.h.p.-hour. 


Tons per hour from Table 2 = 57. 


| Average for the two machines over the twenty tests = 1-78 b.h.p. per ton of grain per hour. 


mounted on a rigid shaft revolving in roller bearings ; 
there is a thrust bearing and two main roller bearings 
which are Lt parte by the gear-case oiling system and re- 
turn their oil to the commonsump. Atténuated airis led 
from the cyclone to the exhauster inlet and is Gophenged 
at or slightly above atmospheric pressure on the outlet, 
a butterfly valve being fitted in the inlet or suction 
opening. The suction side is connected to a 30-in. 
mercury ga and an automatic dial type v 


be found set out in Table JI. Bulk grain charges are for 
extra labour employed on or about the machines in 
connection with the actual discharge of grain, and include 
such items as wages for grain superintendents and, their 
stafis, foremen, ship workers, deck crews, gangs in the 
ship’s hold and aboard the elevator itself, weighers for 
operating the scales, &c. 

From the table it will be noted that the Group C or 





recorder ; and the delivery side is connected to a 30-in. 
water gauge. The duty of the exhauster is to aspire 
6,000 cub. ft. of attenuated air at a pressure of 11 in. 
of vacuum (Hg) and to compress this to atmospheric 
pressure for delivery, These conditions are fulfilled 
when the motor speed is about. 540 r.p.m. and the 
exhauster speed about 3,500 r.p.m. If the motor speed 
be raised to 600 r.p.m., the exhauster speed becomes 
3,900 r.p.m., and a maximum vacuum of 14 in. Hg may 
be obtained. 

Switch Gear.—Elaborate switch gear is fitted with the 
object of preventing the motor being subjected to heavy 
overloads either during ~ ger be up or under running 
conditions. This switch gear is not vital to the plant 
and will not be described here. | 
Operation of Plant.—-The conversion has only been 
effected for a few weeks, but during this period the plant 
has run well. For this reason it not been a 
to include any figures for the plant under Table II.; it is, 
however, certain that the engineering c will be 
agen £ reduced. ‘The author hopes to obtain test 
data for this conversion prior to the discussion of this 


Pibngintering ond Bath Grats Godis:—Cost forthe floating 


pneumatic elevators a) from dopey ewe d and other 
special charges may as being made of 
e and bulk ts ma 


new h show to advantage in the matter of 
ineering costs. 
est Results and Remarks Thereon.—Certain ‘ chute 
loose ”’ tests on Group C machines are set out in the 
Table III. of Tests. In considering these results, it should 
be noted that they are not a measure of the maximum rate 
at which the intake or pneumatic portion of the machine 
would lift grain; but only of the limited rate at which 
weighers deliver it to craft ; and further that any delays 
caused by faulty operation of the grain-pipes in the ship’s 
hold, or the craft receiving delivery are included therein. 
The rates of dischi given in the Table II. of Costs 
have been ieubdineel in Table III, to show that these 
and similar delays have a very appreciable effect on the 
performance of the machine. 
Conclusion.—It has not been possible to refer to the 
yep we of the plant as a whole and more particularly 
@ rotary exhauster portion thereof when actually 
working grain; this matter will no doubt arise in any 
diseussion which there may be on the paper. The 
author wishes to record his hentes to Mr. C. R. 8. Kirk- 
trick, chief engineer to the Port of London Authority, 
r permission to publish the Sess given; and to 
Brigadier-General M. Mowat, the Institution’s Secretary, 
for assistance in the preparation of the paper. 
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CONVEYING AND ELEVATING 
MACHINERY.* 
By GarpIneR MITCHELL, of Aberdeen, Member. 


THE problem of handling material by mechanical 
means is a very great one, and the handling of materials, 
whether raw or finished products, has become a pro- 
minent and dominating factor in the problem of eco- 
nomical production, especially in these times when cost 
of labour is so high. Within the past thirty years 
various methods of handling materials have been devised 
to meet conditions arising from time to time, these 
methods culminating to-day in a specialisation embody- 
ing design and construction, equal to, if not surpassing, 
many developments in other branches of mechanical 
science. Practically all material, in bulk or packages, 
may be handled by machinery employing any of the 
many types of conveyors of elevators which may be 
suitable for the class of material to be handled. 





CONVEYORS. 

In the strictly technical sense a conveyor is a machine 
carrying materia) continuously in a constant stream from 
its receiving end to the delivery point or points. Con- 
veying machinery may be divided into approximately 
nine distinct classes, namely: spiral, screw, paddle, 
belt, gravity bucket, tray, slat, push-plate or scraper, 
and drag-link, each type being specially suitable for 
dealing with certain kinds of material. 

(1) Spiral or Worm.—The spiral or worm conveyor 
consists of a sheet steel trough, Fig. 1 (page 867), having 
end bearings, and intermediate bearings are fitted at 
about 7-ft. pitch. On the shaft is mounted the spirel 
or worm, made of flat bars, angles, or tees, connected 
to the shaft with arms. The same type of conveyor can 
be fitted in cast-iron troughing, generally in 7-ft. lengths, 
having flanges at ends for bolting together. 

(2) Archimedean Screw.—The archimedean screw 
conveyor has a trough similar to the spiral type. The 
blades are of steel plates pressed into the shape of a 
helix close fitting to shaft. The blades may also be 
made of cast iron, in sections, om: mounted = Os 

uare shaft. The foregoing types of conveyors are 
ae in sizes from 6 im to 36 in. capable of dealing 
with 4 to 100 tons of materia! per hour. mn 

(3) Paddle Conveyors.—Paddle conveyors are similar 
in construction to the spiral, excepting that on the shaft 
are fitted fan-shaped blades or paddles. The capacities 
of screw, spira), and paddle conveyors can be calculated 
by the formule given. The table in ry I. (page 
869) may be considered standard details of conveyor, 
from 6 in. upwards. The output is calculated on material 
weighing 50 lb. per cubic foot. The type of conveyors 








* Paper read before the Institution of Mechanical 
Engineers, Friday, December 16, 1921. 





DEc. 23, 1921.] 


ENGINEERING, 


867 








diameter, and speed, affects the horse-power calculation 
to only a very small degree, and therefore need not be 
taken into account, The horse-power uired to drive 
conveyors is equal to the weight of material to be handled 
in tons per hour multiplied by length of conveyor in feet 
by @ constant depending on the class of material to be 
handled, 

(4) Belt-Conveyors.—At the present day hundreds of 
thousands of installations of belt-conveyors are at work 
on almost all kinds of material. A belt conveyor may 





ings of the bottom or return rollers are bolted to the 
longitudinal channels and are pitched about 12 to 
15 ft. 

Top Carrying Rollers.—These are of three types: 
(a) the flat type; (6) two-roller type where conveyors 
do not exceed 18 in. width; (c) the more universal 
type which consists of two inclined side rollers and 
centre horizontal roller or rollers. In Fig. 4 one or more 
cast-iron rollers (4) are arranged to run on an ‘hori- 
zontal tube spindle (B) which is a fixture in two brackets, 




















Fie. 1. 
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Fia. 3. 


may be considered standard practice. The stepped 
type of belt A is strongly recommended as most suitable 
for all conveyors havi troughing rollers, the belt 
being specially flexible to form the trough, also the extra 
thickness of rubber in the centre ensures life. Where 
a rubber and canvas belt is used for ing grain or 
any like material, a much lighter class is suitable. 
Solid woven cotton canvas belting is made up to 60 in. 


wide and in thicknesses ing from } in, to } in., and 
this t 


is used for a variety of . Observa- 
tions have been made of the wear which takes in 
belting; rubber and canvas belting was found to be 
the most efficient, balata next, the wear of which is 
about four times greater; then in solid Woven canvas 
the wear was about five to six times greater than what 
took place on rubber and canvas, and with sewn cotton 
duck canvas the wear was about sevén times greater 
than rubber and canvas. 

Belt Tension.—It has already been stated that belt 
tension should not exceed 20 lb. per inch per ply, which 
may be calculated by formule. A belt-conveyor can 
be run successfully at an angle which should not exceed 
20 deg., except in the case where the material is not 
liable to roll back or the belt is fitted with cross or 
vee shaped leather bars copper riveted on, in which 
cases the conveyor may operate successfully at angles 
of 25 to 30 deg. 

Throw-off Carriage.—Belt conveyors designed to handle 
material from feed point or points to one fixed Gelivery 

oint, may or may not have a shoot at delivery end. 
ft. however, it is Soremeaty to deposit the material at 
various points along the — of conveyor, such as 
feeding into various storage hoppers, then a throw-off 
carriage must be introduced (see Fig. 2 below). Fig. 5 
is a drawing of one type of throw-off carriage ; it is 
self-propelled, driven by open and cross belt from the 
shaft of drum A on to shaft B, and, by gearing, drives 
the travelling wheels C. The capacity of belt-conveyors 
can be ‘cia ted by the formule given, and the horse- 
power required to drive this class of conveyor can be 

ot from the HP formule. The power required to 
rive belt-conveyors is very smal] ; this type is considered 
to be the most economical as re; wer. 

Appendix IV (page 869) is a table of standardised 
particulars of belt-conveyors, compiled by the author. 

(5) Gravity Bucket-Conveyor.—This conveyor is prac- 





tically the only type which can deal successfully with 


Pig. 2. GENERAL ARRANGEMENT OF BELT CONVEYOR 
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be described as an endless belt running over a drum 
at each end of the framework, with intermediate sup- 
porting rollers for both the top and bottom runs of 
belt, Fig. 2. The driving end is the simplest possible. 
It consists of a terminal drum or pulley (A) keyed to a 
shaft (B) which is mounted on two i (C) on the 
end framework, Fig. 3. The tightening end or terminal 
at the other end is somewhat similar, the drum is secured 
to a shaft which is carried in two sliding ings. 
There are in use several designs of automatic tension 
gear or take-ups, having balance weights to compensate 
the weight of the belt and maintain a tension on it: 
this should not exceed 15 to 20 lb. per inch ply. Steel 
channels extend the whole length of the conveyor with 
cross channels about 5 ft. pitch to carry the top curving 
roller sets. Cross chai may be fitted about 25 ft. 
pitch to support the top edge guide rollers; the bear- 

















Fig.5. THROW-OFF CARRIAGE 
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(C); these brackets have a boss horizontal for the 
horizontal spindle and a boss at 35 deg. to which is fixed 
an inclined spindle (D). 

Bottom Carrying Rollers.—Fig. 4 illustrates one t 
where the roller is constructed with a steel tube (5), 
the diameter of which depends on the width of the belt. 
In Appendix II (pages 869) a diagrammatic cross- 
section of a belt-conveyor is given. Also a table of 
standard dimensions of the various rollers and spindles 
suitable for belt conveyors from 12 to 48 in. in width, 

Belts.—The conveyor belt is considered to be the most 
vital part of any belt-conveying plant, and it is advis- 
able to instal a first-class belt; although the initial 
cost is much greater than many of the inferior classes, 
the best is the greatest economy. For all material with 
sharp cutting edged, a rubber and canvas belt should 
be used. The details given in Appendix III (page 869), 


























It may be described as’two 


fritty or hot materials. 
i of chain parallel to each other with projecting 
pins or axles having suspended buckets, these bei 


maintained in an horizontal position by the action o 
gravity, whatever the position the line of chains is 
in. uckets are made in three different ways: (1) A 
malleable castings which withstands the wear of gritty 
material; (2) stamped steel, hydraulically or toggle 
pressed from one sheet ; and (3) made of steel plates cut 
to shape and joined together with corner les, Fig. 16, 
Appendix V (page 870). To provide for tipping or dump- 
ing the buckets, there are two methods: (1) A tilti 
pin (malleable casting) A, Fig. 6 may be riveted on eac 
side of the bucket; and (2) by a malleable cast-iron 
cam riveted on each side of the buckets. .Cast-iron or 
malleable cast-iron support bosses or brackets B, are 
bolted or riveted to the sides of buckets having a recess 
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into which the bucket sup ing axle which projects | class of material being dealt with, the table in Appendix | that it is hardly possible to mention any material they 
from the chain, is accom ted, ; Vit (page 870) however gives average results, the caleu- | will not handle ; they are very suitable where it is 
Chains are usually made of steel links with steel pins lations being based on material weighing 50 Ib. per | desired to feed the material on to the conveyor once 
and to dimensions in the table and Fig. 17, Appendix VI | cubic foot and of a dry nature. The power necessary | only, and it isnot to be touched till it is deposited at 
( 870), and the rollers are of cast-iron single ee to drive a gravity bucket-conveyor is found to be | the end ; Fig. 8 shows a slat conveyor for sacks. 
e dit © on tread being about 1} in. greater than | remarkably small. Capacity.—So0 much depends on the type of tray 
the width of chain link. conveyor under consideration, that it is not a simple 














The Driving Gear may be either of two types—one iysieh matter to construct a formula for capacities. he 
— ery wheels = — Bane ose Fig. 7. Nhe ng ‘ boned given may, eae be considered a good average 

nother type has a cam and pawl-ac mechanism. — H based on a tray speed of 70 ft. per minute. 

Regarding tipping gear, or apparatus, there are two Sg ' (8) Push-Plate Conveyors are sometimes termed scraper 
principal types, pin gear !(see Fig. 6) and the cam gd | conveyors, and are closely allied to drag link conveyors. 
gear. Either of these gears may be fixed in predeter- / : It is therefore advantageous to consider the three at 

B 























Fig.6. TIPPING GEAR 





Fig. 7. DRIVING GEAR, GRAVITY CONVEYOR 





Fie. 8. 














Fug.9. PUSH-'PLATE CONVEYOR 
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, . the same time, as they have many functions and parts of 
Fig. 10. AUTOMATIC FEED Fig. 11. ELEVATOR CASING design in common with each other. The design shown 


| | FRONT in Fig. 9 has skidder bars A of forged steel with ends 

: turned and fitted with single flanged rollers B of cast- 
iron. In long conveyors it is advisable to have these 
rollers on the skidder bars. The other type is a plain 
skidder bar generally adopted for average length con- 
veyors. Push-plate conveyors are efficient in opera- 
tion, do not require much attention, and they have the 
great advantage of being capable of depositing the 
material at any or many points along its length, by having 
openings, these being fitted with slides. The power required 
to drive this type af vanes, however, is very high. 

Capacity of Push-Plate Conveyors.—Appendix VIII (a) 
(page 870), is a standard table of capacities, speeds and 
dimensions. . 

Horse-Power.—The horse-power necessary to drive 
push-plate conveyors was ascertained by experience, 
and after repeated tests and various calculations, the 
formule given were decided on by the author. 

(9) Drag-Link Conveyors are a modification of the push- 
plate or scraper and deal satisfactorily with coal, coke 
and ashes. Openings with slides can be arranged at 
various points along the length of trough. 
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ELEVATORS. 


An elevator is an appliance for lifting or handling 
material from one level to another, this need not neces- 
sarily be vertically, as the elevator can be at any angle 
to suit requirements. There are various designs of 
aah Ae itil 1 elevators, each havi certain essential features by 
! | | BACK which they are peculiarly suited to handling many 

different kinds of material. The designs usually adopted 
mined positions, or can be arranged to travel on angles Tray (6) and Slat (7) Conveyors may be classed together, | are : (1) Steel cased chain elevator ; (2) lattice framed 
or rails with locking to fix at the required point. as both have characteristics in common, inasmuch as | chain elevator; (3) steel cased belt elevator; (4) lattice 

Revolving Filler.—There are a few t of fillers, | they are capable of discharging only over the end and | framed belt elevator; (5) wood-cased belt elevator; and 
which may be stationary or travelling. adopting a | not at intermediate points, excepting however in a tray | (6) continuous bucket elevator. _ . 
filler, spilling is prevented and an oqual oupply of material conveyor, a plough can be fitted to plough or divert Elevators comprise endless chain or chains, belt or 
is given to each bucket. the material to one side into shoot ; again a ee belts, passing over end-sprockets or drums, one being 

‘apacity and Speed.—The capacity of gravity bucket- | plough will divert the material to th sides. | at the bottom and the other at the top, which is some- 
conveyors Tran from 10 to 150 tons per hour, with | p for which tray and slat conveyors can be in- | what near where it is necessary to deposit the material. 
speeds from to 40 ft. per minute according to the! stalled in works, warehouses, &c., are so numerous | To the chain or belt are attached the buckets at a fixed 
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pitch. In the usual design of boot or bottom fittings, 
there are two sides A of cast-iron having slots, Fig. 10. 
In these slots are fitted sliding bearings B, having 
tension screws so that the slack of the chain or belt can 
be taken up. At the head of the elevator the shaft is 
carried by two bearings bolted to les on the elevator 
casing; on the shaft is keyed the chain wheel or belt 
drum, and if the elevator is a short one, a belt pulley 
would be keyed to the end of the shaft to receive the 
drive. Where it is a long elevator, a spur-wheel and 
pinion are fitted with countershaft and bearings, and 
the pulley receiving the drive is keyed to countershaft. 














The standard design of steel casing is given in cross- 
section, Fig. 11, and is constructed with steel plates 
onthe four sides. Lattice framing consists of four guide- 
angles with back trough plate and tees on sides having 
cross stay-bolts as in the former. 

Chains.—There are many types used for both conveyor 
and elevator work, namely, mild steel, malleable cast 
iron, cast steel and manganese steel, all to suit various 
duties. The table in Appendix VIII (b) (page 870) 
gives standard mild steel chains for different gizes of 
elevators. The malleable cast-iron chains most uni- 
versally adopted for elevators are found in Appendix IX 
(a) (page 870), with the recommendation which size of 
elevator they are most suited for. 

Belt Elevators, as the name implies, have the buckets 
attached to a belt, which is made of several kinds of 
material. The table in Appendix IX (6) (page 870) is 
compiled for belt elevators from 6-in. to 24-in. buckets. 

Wood-Cased Elevators are made with the casing in one 
box of four sides, or it may be two legs each for a belt 
| or chain and buckets. 


Buckets are made usually of stamped steel practically 
of all sizes and of various shapes. Ap x X (a) 
( 870) gives tabulated di ions of bucket and 





chain elevators 6 to 24in. These are standard particulars 
of chain speeds, shaft speeds, chain wheels, ing, 
pulleys and capacity of elevators. Appendix X &) gives 
standard details of belt elevators 4 to 12 in. In caleu- 
lating the capacity of an elevator, consideration must 
be given to whether the elevator is vertical or inclined. 
and the capacity of each bucket allowed for accordingly. 
The horse-power formule given have been tested nst 
numerous plants in operation and found to be reliable. 
Fig. 10 shows a section of a screw-feed which gives 
most satisfactory results. This desi has been the 
result of long and careful study of the problem and the 
carrying out of exhaustive experiments. Fig. 12 is re- 
produced from a photograph of barge elevator. 
Stoking elevators and conveyors form a type of _— 
iving excellent labour-saving results, Fig. 13. A 





eature of this plant is the automatic belt shifting device 
which operates when the hoppers are full. 









































































































































Fig. 12. Fie. 13. 
APPENDIX I.—Screw, Srrrat anp PappLE CONVEYoORs. 
* Diameter of spiral... .-| 6 | 8 | 10 12 15 18 2. | 2 30 36 
Pitch of spira ee ° ie 6 7 8 10 il iz. | 14 17 20 
Pitch of fasteners . . ot oan ae 14 16 17 17 18 19 | 2 25 30 
Speed - “a r.p.m. 80 70 60 55 50 45 40 35 30 25 
Output tons per hour 3 5 | 8 12 20 30 40 53 88 125 
Light Pattern. | - a 1h 4 
Section of spiral - --| 1 xk #1] 1h «4 1g xf | 1BXAe | EX Bx 81/2 | 2x9] 2x91 3 x 4 
Tube shaft bearings = -. || i 2 2 2} 2} 2) |) (bl Be 34 
, ome sete, i an p a ge oa ‘ | es 
Section of spiral .. - 1} x 1s x¥ 14x 8|12 x#/|2 x §] 23 x4} 23 x 4 | 2b x +| 3 x § | 3x 4 
Solid shaft bearings ween Sarg ert Gee | 24 24 22 3 3 | 4 4 
Archimedean Screw. | Ww vt abst | “ Gers i ui 2.4 | ‘ | Bw ag 
Blades . ois we | } 4 re | | ve | fe i i | ts ts 
Shaft ied bi sib diag Mi] Sa B 3 cite 34 
bm Paddle Type. 7 | pemapceny 2 oR Coney on “4 | | : 
Tube shafts me. ie | 1g | 1} 2 2 | 24 | 2t | 2h 2h - 
| 
All dimensions are in inches. le ¥ E ‘i —s 
APPENDIX II.—Betrt-Conveyor Rowwer Sets (See Fic. 14.) 
| | | | 
ee a | 12 | 15 | 18 | a2 | 24 | 27 | 30 | 36 | 40 | 4a | 48 7 
lop rollers, diameter A 1s 5 | 6 6 6 7 7 7 8 8 9 , 
, widthB.. .. fou ge og 5 | «6 7% | 8¢| 9 | 10g] 1 103 | 104 
*. tube spindles C. “foerpae y | 4/ 1! 1] wu] ml 2 1 1 2 
Bottom rollers, diameter D. . hole pom 5 5 5 6 | 6 7 7 x s 
» Width B | 4 | a7-| 20 | 98) 27 | 90] 32) 98] 42) 47 | 8 8. 
na solid spindle F sally lade decks 1t 1} 1} 1} 1} 1j 2 2 
Top edge guides, diameter G vay bgp gous | 4 5 5 5 5 6 6 6 6 omy 
»  WidthH .. ae 4 4 4 5 5 5 5 6 6 
», tube spindles J “fo 2] | 1 4] 14| WU} Wl] Wl] Wi] My 
ApPpENDIx III.—Table of Rubber and Canvas Belts 
All dimensions are in inches. for Conveyors. 
APPENDIX IV.—BeEtt-Conveyors. Plies. 
Width .. i oft Aa te te 12 | 15 18 21 24 | 27 30 36 40 4 48 . 
Driving end drum TD oth thas | 90 | a2 | ea | 27 | 30 | 33 | 36 | 38 fo | 42 Width. Stepped. | Ordinary. 
Tensionenddrum ..  .. .. ~.. ..{ 15 | 18 | 20 | 22 | 2@ | 26 | 28 | 30 | 82 | 34 | 36 
Width of both above ste Ks bs 1} 14 | 17 20 23 27 30 32 38 42 47 51 
Gearing ratio.. .. — .. ‘a on o| S22] Ss} 422] as. | ar2 | 622 | 5224} 521) 6:1) 6:1) 621 Centre. Edges. Equal Plies. 
Pi } | 
Pitel a “ nd ee? ce im wth so: easel lk 1} 1} 1} 14 1} 1 4 1 
Saving pulley .|18x4 |18x5 |21x4 |21x5 |24x5 |24x5 |30x5 130 x6 |36x6 |86x8 |42 x 
; peed +. sr Ss ¥. ..| 128 | 150 208 | 192 | 170 | 223 | 203 | 212 | 240 | 288 | 278 | Not exceeding— 
oo put tons perhour | 30 | 48 70 82 95 123 136 | 187 206 281 312 12 inches d 2 4 3 
Speed. v% #7 ? feet per min. | 200 | 250 | 300 | 300 | 300 | 350 | 350 | 400 | 400 | 500 | 500 > 3 5 4 
ubber and canvas belt, ply st ae cont 3 4 4 5 6| 6/| 6 6 7 |e 7 4 3 6 5 
Solid woven canvas belt, thickness «| ove ts ; t tk ve | fe | 4 i i a 30, 4 6 5 
Size of longitudinal channels “4 5x2) 5x2$) 5x28) 6x3 |6x3 6x3 784) 7x3) 7x34) 8x34) 8x3) - =. 5 7 6 
}  Sibtes é 6 8 7 
All dimensions in inches. Calculations for horizontal conveyors 100 ft. centres. Bee shatoh A, Fig. 16. Seo sheteh B, Fig. 15. 
Output calculated on material 50 Ib. per cub. foot. 
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CONVEYING 


AND ELEVATING 


MACHINERY. 


(For Description, see Page 866). 


APPENDIX V.—Sze Fic. 16, 
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ApPenDIx VI.—Gravity Bucket-Conveyor Chains 


THICKNESS O,E, 






on Ff 





A | B c D E F G H J 
salensliidiibind POETS REESE AS eh EN A TS Ses deaiereomniell earmada 
Built up } 
Mall. cast Stamped Steel Corner Tilting Pitch 
Width. Length. Depth. thickness. steel thickness angles Pin. of 
thickness Plates. for F. | Chain. 
10 16 7 i's $ 4 1g x1d xy, 9 
2 16 7 Y t t 14x14x yh | 9 
15 16 8 * 4 ; 14x14x 4 9 
18 22 8 j th * 14 x1 x} 12 
21 22 8 4 vk y 14 x14 12 
24 22 9 } tr Ps 1p x1pxt roof. -w 
27 28 9 F A % 1b x1} x} 1 15 
30 28 10 rs 8 ss 1} x1} x 1 } 15 
33 34 10 Ys { s if x i x 1 18 
36 34 10 te } 1} x13 x l | 18 
All dimensions are in inches. . 
Fig. 16. GRAVITY, BUCKETS. DIMENSIONS . APPENDIX VII.—Gravity Bucket-Conveyors. Capacity 
ft----amnt LENGTH @ ——~.-.. " fee-----WIDTH A 4 and Speed. 
| 1 $ CORNER ANGLES G 
Width in inches. | Capacity. | Speed. 






































(see Fig. 17.) 
Driving 
Width of | Pitch of Section of | Studs. |Pitch of | Pin 
Conveyor- | chain link |__| studs | Diam.) H. 
bucket. A. Bxc. F. G. 
D. E. 
10 U 2x i 3 i 2 
12 9 2 <t 1 3 1 2 
15 v 2tx ys 1 1 2 
18 12 2) x 1 5 1 2 
21 12 24x it 5 1 2 
24 12 2X 1 5 1 2 
27 15 23 x ys 14] 1 ? 1) | 2) 
30 15 23 xy. if 1 7 1} 2} 
33 18 Sxv | Miu| 7 1a | 23 
36 | 18 3 X ve wai] ib} 7 1g | 22 | 
All dimensions are in inches. 


Fig .17. GRAVITY CHAINS, DIMENSIONS 
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Aprenpix VIII (a).—Push-Plate Conveyors. 


Table of Capacities, Speeds and Dimensions. 


: 


{ 





2! 4 


Width ee 9 5 18 21 
Capacity tons per 

hour of material 

50 Ib. per cub. 

foot oe ee 8 il 16 20 30 
End chain wheels ..| 15}) | 15}4 | 19% 198 24 
Trough channels 5x28) 5x24) 6x3 6x3 8x3} 
Speed, ft. per min. 80 | 75 75 75 70 





2 | 

} 
40 
24 
9x3h} 
70 =| 


- 





Aprenpix VIII (b).—Standard Dimensions of Elevator | - 


Chains and Skidder Bars. 











Bolts 
Size. | Pitch. | Solid 3g Side | Skidder | fixing 
link. | link. | link. bars. | Buckets. 
6 6 |/1x a1 fe | 18x } } 
8 6 1yx1 1 2x 
10 6 if x1} 1 i 2 x i 
12 6 2 xi 2 Yn 2} x 3 
15 9 |2x1] 2 ve | 2hx } 
18 9 2 xi 2 2} x i 
21 12 3 xy} 2 3x4 
24 12 | 2}x1j] 2 3x 4 i 




















} 

| 
Joint 
Rivet. | 
| 





All dimensions are in inches. 





Tons per hour. Feet per minute. 
10 14 40 
12 16 40 
15 22 40 
18 34 40 
21 40 40 
24 40 30 
27 56 30 
30 70 30 
33 90 30 
36 100 30 











Appenpix IX (a)—Table of Malleable Cast Chains 
Suitable for Elevators. 




















Size No. Pitch. Working | Belt they are 
inches. strain. equal to. 
U 
Ib. 
3&4 45 1 400 3 inches 

6 57 2 650 Sw» 

8 67 ae 800 | ie 
10 78 24 | 800 | 10 ar 
12 103 3 | 1,600 15 ’ 

15 101 34 con | a 
18 503 3 3,000 18 double 
21 600 | 6 | 4,000 | 24 ,, 

24 | 600 } 6 4,000 24 


” 





Appenpix IX (b).—Belt Elevators 6-24 In. with 
Thicknesses of Belts Recommended. 











Width Rubber | Solid 
o and Balata. Sewn | Woven | Leather. 
Bucket. | canvas. canvas. | thickness.} 
oes | 
| ' 
Inches Ply. Ply. Ply. Inch. | Inch. 
6 3 3 ea” mit ia 
8 3 3 5 | 1 | re 
10 ee ea ee] CAT. |e 
12 4 4 6 | + | } 
15 5 5 6 | 3 } 
18 5 5 == ' i 
21 6 6 7 ts tes 
24 6 6 7 i Ys 
| 














AprpenpDIx X (a).—Bucket and Chain Elevators. 








! 
Width of | 
buckets 6 8 10; 12] 15] 18] 21 24 
Speed | | } 
t. per min. | 144 | 130 | 125 110 | 100 | 90 84 84 
Top tumbler | 
diam. | 1544} 15}4| 199 | 19g | 198 | 24 | 24] 24 
Gearing ratio | 3:1)4:1/)4:1 4:1 4°5:1) 4°5:1)56:1)5:1 
Pitch é 1 lg} 1) 1} 1} 1} 2 
Countershaft | 
r.p.m.| 108 | 130 | 100 | 88 90 | 67-5) 7 70 
Belt pulley . .|20 x 4/24 x 4/30 x 5|30 x 6/36 x 6/36 x 7/40 x 7/42 x8 
Output 
tons perhr.| 3 5 8 10 13 20 28 32 
Top shaft 
r.p.m 36 | 32-5) 25 22 20 15 14 14 
' 




















All dimensions are in inches. 

Calculated on elevators 50 ft. centres. 

Output calculated on material weighing 50 Ib. per cub. ft. 
Buckets 24-in. pitch. 


Appexprx X (b).—Belt Elevators. 














| 
Width of buckets ..| 4 | 5 | 6] 8 | 10 | 12 
Speed ft. per min. | 200 190 180 | 168 158 147 
Top drums .. a 12 16 16 20 20 
Bottom drums a 10 10 13 13 16 16 
Top shaft —_r.p.m. 43 40 30 28 
Out pwt,tons per hour 24 34 6 8 12 27 





All dimensions are in inches. 
7 calculated on material 35 Ib. per cub. ft. 
Buckets at 18-in. pitch. 


NOTES ON MOTOR CAR GEAR-BOXES.* 
By H. F. L. Orcurr. 
(Continued from page 831.) 
Speciat Gear Tzsts. 


It is hoped that it will be of interest to members to 
have laid before them the conclusions drawn from some 
tests made on gear-box rs extending over a period 
of nine years in connection with the development of 
a special een of finish-grinding the teeth of hardened 
gears. The work connected with these tests has, of 
course, been much interrupted, diverted, and made 
difficult by the events from which we have all suffered 
during the period of the war. The experience, however, 
has been highly specialised, and no other mechanical 
operations were undertaken during the whole period 
except that of grinding the splines of gear-box shafts 
and a quantity of gears for aeroplane engines. 

The number of rs dealt with runs into hundreds 
of thousands, including the so-called constant-mesh 
pinions. The sizes vary from a 15-tooth pinion to 
60-tooth gears, the diametrical pitches from 8 to 4, and 
the face widths from } in. to 14 in. The materials 
include case-hardened, oil-hardened, and air-hardened 
steels to varying specifications. The forms of teeth 
include the standard depths, and the stub tooth of 
yarying pitches, with pressure angles from 14} deg. to 
25 deg. 


The tests were specially for quiet running, and were 
made as a part of production inspection. The gears 
were in each case tested with only one pair running, 
which were mounted on spindles set to axact centre 
distance, secured on bushes or plugs which were hardened 
and und, running dead true, t+ care being taken 
in all cases to have the two spindles dead parallel. The 
speed selected for the driving spindle was about 900 r.p.m. 
The spindles of the testing fixture are 4 in. diameter, of 
good length, running in bearings with very small 
clearances, all fittings being made with special care. 
The driving belt is 44 in. in width. A band brake, 3 in. 


Fig2. STOCK REQU/RED FOR TOOTH-GRINDING. 








Botto 


m of Space 
from 0-000" to 0:010' Stockh. 
Standard InvoluteForm Any FressureAngle. 


wide, was applied to the driven spindle. Th? gears under 
test were run dry as well as lubricated by splashing with 
thin oil. The fixture itself ran without noise, and there 
can be no question but that any noise produced by these 
tests was purely a gear-tooth noise. Many of the tests 
have been made in direct comparison on the same fixture 
under identical conditions, with gears finished as 
accurately as possible before hardening. 

The results of these tests can be briefly stated. The 
gears were made to run in all cases so quietly that if the 
same results could be secured in a gear-box it would be 
called noiseless on all speeds. Some of these gears ran 
remarkably quietly in boxes, but in very few boxes 
were they —— silent under running conditions on 
the road. In nearly every case they were more quiet than 
unground gears under load in the road test. In some 
cases the gears with perfectly accurately ground teeth 
are apparently just as noisy in the box as gears un- 
ground. In this comparison, however, the unground 
gears have always been subjected to special selection, 
stoning and very costly hand work on the teeth. 

The conclusions submitted are as follows :— 

1. That gear-box gears which are hardened after 
finishing are always noisy. 

2. That gears with teeth accurately finished after 
hardening are quiet. 

3. That gears with teeth finished as accurately as 
possible may be noisy in the best finished penny 

4. That gears with teeth roughly finished may be 
under some conditions comparatively quiet. ‘ 

5. That the accurately finished gear is just as essential 
to cheap and uniform production as the accurately 
finished cylindrical shaft or bearing. Ral 

6. That in a quiet running pair of gears the limits of 
accuracy on the teeth are the finest possible, much finer 
than are required in any other conjugate surfaces in the 
gear-box. 

7. That in the ordinary gear-box the gear teeth are 
usually the least accurate of any of the working surfaces. 

8. That thorough development in gear-box design will 
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not be possible unless all parts, including gear teeth, are 
of accurate finish within known limits. 

9. That some ratios run more quietly than others, 
tooth load and quality of finish being equal. 

10. That the stub gear to run quietly must have 
extreme accuracy in tooth form, especially in pitch 
spacing. Consequently this gear is more difficult to 
finish to a degree of quiet running than the full depth 
tooth gear. 

The tests recorded and the production work connected 
with them, have demonstrated conclusively two things 
which are important to the motor car engineer. First, 
that in a gear giving the service required in the ordinary 
gear-box, if it is expected to run quietly, a perfection of 
tooth contact is necessary which it is hardly possible to 
secure by any of the ordinary gear-cutting methods. 
Second, that in the usual motor car gear, if it is hardened 
after the teeth are finished, the perfection of tooth 
contact necessary to quiet running is not possible. 
Further, in a gear with the teeth hardened after finishing, 
the full possible tooth-wearing surfaces do not exist. 

Unless these details are given full recognition, it is 
safe to predict that substantial progress in gear-box 
improvements will not be made, improvements which 
are desirable to put this unit in line with other parts of 
the motor car, and which, sooner or later, will be 
demanded by the public. 

Much research work is necessary to determine minimum 
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areas and sections of straight spur-gear teeth which, 
accurately finished and properly mounted, will run 
quietly under maximum loads. The known’ qualities 
so far demonstrated by test and usage are, that héat- 
treated gears made of special material with ‘compara- 
tively small straight spur teeth will stand high peripheral 
speeds and heavy loads, and have long life. Further, 
that such gears are, at a moderate cost, materially 
improved in running qualities when the teeth are 
accurately finished after they are hardened. 

The following is an analysis of the sources of gear-box 
noises commonly observed :— 

1. Inaccurately finished gear-teeth impacts. 

2. Ball or roller bearing influences. 

3. Influences outside the gear-box but which are 
manifest in the gear-box and come through either the 
front or rear connection, 

+. The shape of the gear-box casing. 

5. Weakness of the gear shafts and weakness of the 
casing. 

6. The gear teeth being too small for the load. 

7. Badly-mounted gears. 

8. General bad workmanship in the box. 

9. Periodic speeds in the engine. 

10. Gear-box distortions caused by chassis movements. 


THe Gear-Toors Gaimprmc Process. 


he process of gear-tooth finishing to which reference 
has been made is an entirely new mechanical ration, 
and @ short deseription will probably. be special 
interest to the automobile engineer. The subject of 
finishing gear teeth is such a large one that it can only 
be dealt with in the briefest possible manner. Some 
of our best mechanical engineers have devoted years to 
the problems of machining spur-gear teeth, and many 
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of the mysteries of gear-tooth action still have to be 
solved. Some of the uncertainties have been cleared 
up in the development work which has been carried out in 
connection with the process to be described. 
Gear-tooth grinding takes the place of the usual 
finishing cut on the milling, hobbing or generating 
machine. The cutting tool is an abrasive wheel correctly 
shaped to grind out the tooth space after the gear is 
hardened. The stock left for finish-grinding the teeth 
of the usual motor car gear should be enough to allow for 
the removal of all hardening distortions and such in- 
accuracies as may occur when the roughing cuts are 
reduced to the lowest cost. The teeth are finish-ground 
as a last operation with the gear truly mounted on bushes 
or mandrel which exactly fit the hole in the gear. The 
operations on a motor car gear are as follows :— 


Operation 1. Bore and turn. 

Operation 2. Broach. 

Operation 3. Rough mill teeth, 

Operation 4. Round teeth. 

Operation 5. Harden or heat-treat gear. 

Operation 6. Sand blast. 

Operation 7. Grind hole to finished size, registering 


the hole from the bottom of the splines. 
Operation 8. Grind the ends of the hubs of the gear. 
Operation 9. Finish-grind the teeth. 


In Fig. 2 details are given of stock to be left on, the 


a larger original, so that any errors are reduced to an 
infinitesimal amount in the finished gear teeth. The 
machine is provided throughout with adjustments to 
take up the wear of working surfaces and of the diamonds 
themselves, so that corrections of form are quickly 


e. 

It will be seen that the process differs radically from 
any other form of tooth cutting. The outstanding feature 
is the principle by which the tooth form is controlled 
or altered in the machine in which the gear is finished. 
The tooth form is not dependent on a generating 
mechanism nor on the st of a cutter, both of which 
are more or less unalterab For each gear an original 
form is made with the correct involute called for by 
the pitch, number of teeth and pressure angle. When 
there is theoretical interference, forms are modified to 
give correct tooth contact. 

The process described as made use of to-day is the 
result, of about ten years’ work. This work includes 
many experiments with various mechanical devices, 
designing of machines and trials of various methods of 
working and testing. It has been accompanied from the 
beginning by investigations in tooth forms, with the 
object of producing a quiet gear. Quiet running has 
always been the final test by which the quality of the 
finished gear was determined. As a result of this 

ience, a number of statements which it is believed 
are important can be made respecting gear-tooth action 
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gear teeth for finish-grinding. With these allowances 
rough cuts for the tooth spaces needfbe nothing more 
than a fast milling oes and the highest possible 
distortions are allowed for. 

The patent gear-tooth grinding machine is illustrated 
in Figs. 3 and 4 above. The illustration Fig. 3 shows 
the entire machine, while Fig. 4 is taken specially to show 
the grinding wheel, the trimming diamonds and the gears 
set for being ground. This machine is specially desi 
to deal with gear-box gears. It may be roughly described 
in its action as a combined grinding, gear-cutting and 
shaping machine. The abrasive wheel spindle is mounted 
on @ reciprocating slide A, Fig: 8. This spindle is driven 
by a belt from the motor B, which is carried on the 
slide. The rs to be finished are mounted on a work 
arbour C, which is parallel with the wheel spindle slide, 
The revolving grinding wheel is passed successively 
through the tooth of the gear. At the end of 
each stroke of the wheel slide the ris indexed: After 
the gear is completely indexed it is fed upwards inst 
the grinding wheel. This action is ted until the 
tooth — is of the correct depth. This depth is ‘con- 
trolied by dial readings at E. The wheel is kept to the 
correct form by two diamonds F, which are mounted 
dead central with the arbour holding the gears. As 
the wheel wears it is brought down to the diamonds 
for trimming and rigidly locked after each trimming 
operation. A third diamond G trues the ‘top of the 
grinding wheel, which surface grinds out the bottom of 
the tooth s . The so-called trimming-box H is a 
special padieniion: in which are mounted two original 
forms representing the two sides of the tooth , 
These forms are much than the tooth itself, and 
control the path of the trimming diamonds through a 
pantograph mechani and th Ives are made from 
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and gear-tooth forms. They are now madé public for 
the first time. They are of special interest to the motor 
car engineer and to others who have to consider problems 
of s reduction through spur gearing. 

The form of tooth made ‘use of is a pure involute, with 
no mddifications whatever. Experience shows that the 
approach to accuracy in tooth finish coincides with the 
approach to silence. 

A pair of gears with theoretically correct teeth should 
run gored unless overloaded or inaccurately mounted. 
It is found by many teste that the ordinary motor car 
gear which is hardened after the teeth are finished, is 
never accurate. It may be fairly quiet under certain 
conditions, but is is never of uniform quality. 

The gear with ground teeth can be produced in quanti- 
ties with a higher degree of accuracy and uniformity 
than by any aes method, for several reasons, Firstly, 
on account of the fact that the tooth-form is controlled 
Pin the machine in which the gears are ground. pg f 
the refinements of tooth-finishing called for in a high- 
class gear must be within such very fine limits that 
no other cutting tool but the grinding wheel is capable 
of producing these refinements (these refinements include 
tooth forms, tooth-positioning and tooth ing). Of 
course, in the case of the hardened gear there is no cutting 
tool except the grinding wheel that can be used to give 
a uniform finish to the teeth. Further, the process lends 
iteelf to methods of inspection which are quite useless 
applied to the products of ordinary. tooth-cutting 
machines. ' 

In respect to the oe spur gear the tooth- 
grinding process is specially important. By a age | 
gear is meant a gear which, with comparatively small 
tooth area, must carry a heavy load, run at. high speeds, 
and have exceptional wearing qualities. Such a gear 
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calls for a combination of material with special physical 
properties, with a finish of tooth form to a high 
of accuracy. The physical properties are at 

obtainable by using material which — be heat-treated 
or hardened, and this material can only be finished by 
a grinding wheel. When this cutting tool is used to 
finish tooth surfaces the engineer has an unrestricted 
choice of material. He can specify physical properties 
which are impossible when the steel cutter is used as a 
tooth-finishing tool. The choice of material is important, 
as the action of mating gear teeth is at high " 
under pressure, on a line only and always sliding. Under 
these conditions tooth abrasion will be rapid on any 
material if it does not have special physical properties. 

Tests and actual running indicate that high peripheral 
speeds on straight spur gears can be adopted when they 
are made from high-grade material and with specially 
accurate teeth. It has been recorded that a peripheral 
speed of 10,000 ft, per minute is now being on & 
certain service with satisfactory results. The maximum 
peripheral speeds usually recommended for straight 
spur gearing are not much over 2,000 ft. per minute, 
Even with moderately high speeds the num 
contacts per minute is enormous. A 60-tooth gear of 
5 pitch, running at 1,000 r.p.m., would have a peripheral 
speed of about 3,000 ft., and 186,000 tooth contacts per 
minute, It is easy to understand that satisfactory 
running in such a gear could only be expected when the 
tooth contacts are as nearly correct as possible. Any 
variation whatever from correct tooth form adds to 
tooth contact, tooth impact—a vast difference at high 
peeds. Correct contact means silence; impact means 
noise, varying with speed and force of blow. 

A gear hardened after the teeth are finished loses a 
large percentage of its tooth contact through distortion 
alone. The larger the gear the more the distortion. 

have been made of numbers of such gears 

about 2 ft. diameter, 3 pitch, 5-in. face, im which the 
tooth contact was not more than 50 per cent, of the full 
area, With the teeth ground after the full 
contact wed, giving the gear a much longer 


general statements there are 
What the 


mt only 


life, 
Beyond these 


of 
necessary. linked up with 
production, and for the time is naturally the youupetion 
of a special staff and a specially organised equipment. 
The principle of working in a centralised plant has been 
accepted as the only one by which success could be 
assured in developing a new mechanical operation. 
It is particularly interesting to note that the in- 


dispensable qualifications of a good high-duty gear and | q 


a good ball bearing are exactly comparable. Both must 
be made with a high degree of accuracy, with very fine 
limits of error and. of specially selected and treated 
material. They must. both be correctly mounted to 
give running results. A large amount of educational 
and instructive work had been done in connection with 

beari before its economies were understood. 
before 
pos of the high service it will give are 
y 


accepted. 


The same work must be done for the accurate 
the full 
common 


(To be continued.) 








A Hicn-Temperature O1m-Biast Fiame.—In a 
paper recently presented to the Vienna Academy, 
“Mathematical and Physical Class,” E. Hauser and 
E. Rie describe an oil gas burner, made for them by the 
Austrian Koerting Company, in which they claim to 
obtain a temperature of 3,000 deg. C., whilst the 
coe ene ose blowpipe is not supposed to give more 
than 2,700 deg. C. 


Coat Briguerrine In WesteRN Canapa.—The pro- 
vince of Alberta in Western Canada vast fields 
of high-grade lignite and sub-bituminous coals which, 
though excellent as fuels, are unsuitable for storage, 
It is, therefore, proposed to establish a briquetti 
industry at Edmonton, and estimates are being saimbd 
for the initial plant, so that the money may be voted 
at the next session of the Provincial Legislature. Con- 
tractors who are interested in the manufacture of briquet- 
ting machinery should communicate with the Mines 
Department of the Alberta Government, at Edmonton. 


Further research work is | gas 


BUREAU OF MINES EXPERIMENTAL TUN- 
NEL FOR STUDYING THE REMOVAL OF 
AUTOMOBILE EXHAUST GAS.* 

By A. C. FrecpNerf and J. W. Pavt.t{ 

Is co-operation with the New York and New Jersey 
State Bri and Tunnel Commissions, the Bureau of 
Mines has just completed the construction of an experi- 
mental tunnel in the Bureau’s experimental mine at 
Bruceton, Pa., near Pittsburgh, Pa. The p of 
this tunnel is to make a final study of the ventilation 
problems arising from the adequate ventilation of vehicular 
tunnels for automobiles and trucks, especially the 
9,000-ft. tubes that are being designed to handle the 
traffic between New York City and New Jersey under 
the Hudson River. 

Chief engineer, Clifford M. Holland, of the Tunnel 
Commissions, has shown that there are three principal 
problems involved from planning the ventilation of this 
tunnel, namely: (1) The amount and composition of 
exhaust gases from motor vehicles; (2) the dilution 
necessary to render these exhaust gases harmless ; (3) de- 
termination of coefficients of air flow and horse-power 
required in ducts, bends and openings. 

Composition of Automobi Exhaust Gases.—The 
answer to the first problem was obtained by making road 
tests on 101 automobile and trucks at the Pitteburgh 
experiment station. These machines were taken from 
service without any previous adjustment so that the 
composition and amount of the exhaust gas may be taken 
as representative of actual operating conditions pre- 
vailing in the tunnel. A covering the results of 
these tests was submitted to the chief engineer of the 
Tunnel Commissions, on November 1, 1920, and will be 
published in the report of the Commissions. Se 
papers§ have also been published in the technical journals 
summarising the important results as tunnel 
ventilation and also with reference to i 
present-day motor car operation due to the general use 
of unnecessarily rich mixtures. 

In brief, the results of the road tests showed that the 
percentage of carbon monoxide (the poi con. 
stituent of automobile exhaust gases) for the various 
individual cars varied from 0-5 per cent. to 14 per cent. ; 
reed cars and speed trucks on level at 

5 m.p.h. and 20 m.p.h. averaged 7 cent., and 1}-ton 
to 5-ton trucks at 10 m.p.h. ave: 7-3 per cent. carbon 
monoxide. 

j Dilution Necessary to Render the Gases Harmiless.— 

The information obtained in the solution of problem (1), 


§ | in connection with a traffic count of the 


cars 
=o tunnel, age tunnel engineers to caleu- 
total quantity o aust ) that 
in the tabnel.” Before calculatiot 
» it was 
ion of the exhaust gases (more 
) in air that a man can 
effect whatever. A large amount of experi- 
mental work was carried on with actual tests—first on 
animals and then on men—at the physiological laboratory 
Yale University, New Haven, Conn., under the 
direction of Dr. Yandell Henderson, io- 
of the Bureau of Mines. It was found when 
gases ate diluted with fresh air to the poi 
where the concentration of carbon monoxide 
exceed four parts in 10,000 parts of air, 
noticeable harmful effect with exposures up , 
This result agrees with prea experience of the Bureau 
of Mines engineers with regard to the effect of carbon 
monoxide in mine gases, and around blast furnaces and 


producers. 
Determination of Coefficients of Air Flow and Horse- 
Power required in Ducts, Bends and Openings.—After 
the first two problems with reference to the amount of 
carbon monoxide given off by motor vehicles and the 
allowable concentration had been solved, further in- 
vestigations were required in determining the best method 
of supplying the requisite amount of fresh air which 
epends largely on the determination of certain factors 
with reference to the flow of air in ducts, bends and 
openings such as may be used in the tunnel. This 
problem is being investigated at the engineering experi- 
ment station of the University of Illinois at Urbana, 
Illinois, in co tion with the engineering staff of 
Tunnel Commissions and the Bureau of Mines. A half- 
size experimental duct, 300 ft. long, has been constructed ; 
also full-size elbows of several patterns. Many data on 
coefficient of air flow, useful not only for tunnel ventila- 
tion, but particularly in the metal-mining industry, have 
been obtained. A. ©. Willard, head of the department 
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of mechanical engineering and professor of heating. and 
ventilating engineering, also consulting engineer for the 
Tunnel Commissions and the Bureau of Mines, is in charge 
of this work, which was carried out in acco with 
the plans of Clifford M. Holland, chief engineer of the 
Hudson River Tunnel project. 

Experimental Tunnel Investigation, Pittsburgh Experi. 
ment Station.—The final check on the solution of the three 
previous problems is to be obtained in the experimental 
tunnel that has been built in the experimental mine of 
the Bureau of Mines at Bruceton, Pa., just outside of 
mine ya An oval tunnel, or rather an underground 
oval track, having similar construction of ducts to those 

roposed in the Hudson River Tunnel, and an axial 
ength of 400 ft., has been constructed. The cross. 
section is approximately 9 ft. wide and 8 ft, high. 
Above the ceiling of the tunnel is an air duct, 3 ft. high, 
and below the floor is another air duct, 2} ft. high. 
Either duct may be used for introducing fresh air or for 
exhausting the contaminated air. The tunnel cross- 
section is sufficiently large to accommodate the smaller 
types of five-passenger cars. The tunnel is completely 
equipped with sensitive apparatus for measuring the 
temperature, humidity, quantity, velocity and pressure 
of the air in various parts of the tunnel. Altogether 48 
air-sampling tubes are installed on eight cross-sections 
of the tunnel in order to obtain samples for chemical 
analysis, for determining the diffusion and concentration 
of the exhaust gases in various parts of the tunnel with 
different methods of ventilation. 

An important feature of the experimental tunnel teste 
will be the comprehensive physiological and psyc 
logical observation to be made on the effects of tempe: 
ture, humidity, rate of air flow, smoke and exhaust gases, 
on the men Eiving the test cars. In the tests, 10 cars 
at 40-ft. intervals and will be run at 
the rate of 10 miles an hour ; 21,000 cub. ft. of air per 
minute, or sufficient to maintain a concentration of four 
parts carbon monoxide per 10,000 of air by volume, 
will be passed across the tunnel. Each driver and 
observer in the tunnel will be subjected to examination 
before and after tests by the on and physiologists 
ae Aye arp af . The amount of carbon 
monoxide absor by each person during the tests will 
be determined by examination of a few of blood 
drawn immediately after the tests. ially sensitive 
methods of by ny: Seomay blood examinations have been 
developed by the u of Mines. The effects of smoke 
and temperature on the motor-car drivers are also 


re yg considerations. . 

t is believed that this underground tunnel in the 
experimental mine has important advan over any 
above-ground model, in that it more nearly represents 
actual conditions that will prevail in the 
vehicular tunnel under the Hudson River. Situated 


4 


— on the hottest summer day. 
conclusion, the studies to be conducted in 
experimental tunnel are briefly summarised as follows 
(1) The diffusion of exhaust gases in the cross-section 
the tunnel by ventilation, bott to 
and top to bottom; (2) temperature and smoke con- 
ditions as affected by the operation of motor cars; 
(3) physiological and psychological effects of temperature, 
exha and smoke under operating conditions ; 


* 





ust 
(4) final check on all previous investigations, and practic 
demonstration of the solution of the problem of ventilating 
tunnels traversed by motor vehicles. 





PLATINUM IN WESTPHALIA.—That the distribution 
of platinum is far more general than is usually assumed 
was mentioned by Professor J. W. Gregory, of Glasgow, 
in the course of his lecture on the ‘‘ Genesis of Ores,” 
delivered before the Chemical Society on December 6. 
In Westphalia platinum occurs associated with sandstone 
and argillite in a matrix of graywacke. A ton of gray- 
wacke contains up to 25 grammes of platinum, 6 of 
iridium, 8 of rhodium and 270 of silver. These products 
are sufficiently valuable, but the washing machinery 
is very complicated ; plant is now being put up at Olpe 
and Warstein. 


WIRELESS TELEGRAPHY IN SweEDEN.—The first Swedish 
wireless telegraph station for navigation was officially 
opened at Vinga, off Gothenburg, on November 15, 
states H.M. Minister at Stockholm, who adds that three 
other similar stations are being planned. The wireles#) 
station is intended to facilitate the navigation of vessels 
calling at the pilot station off Gothenburg, and of all 
vessels in the Skagerack passing Skagen. It has #) 
radius of over 100 nautical miles. The wireless reports 
from Vinga will be transmitted free of charge for the 
present. The Swedish Government has recen 
approved proposals made by the Swedish Pilotage 
Board for co-operation between countries on the N 
Sea and the Baltic in regard to ice signalling by wireless. 
According to press reports in Sweden, the proposals 
to which effect was to be given at the close of November, 
comprise a scheme for reports covering the entire Swedish 
coast from Haparanda to the Norwegian frontier. These 
wireless reports regarding the condition of the ice were to 
be issued daily in cypher, the key to which is being 

ublished in the Swedish Notices to Mariners. The wire 
a messages are also to include infor ation regarding 
wrecks, the withdrawal of lightships, and with reg® 
to the presence of obstacles to navigation. 








